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ANNUAL COMPLIANCE TEST REPORT
HEATING VALUE, VELOCITY, SULFUR COMPOUNDS AND
VISIBLE EMISSIONS OF AN OPEN FLARE
COTTONWOOD HILLS RECYCLING AND DISPOSAL FACILITY
MARISSA, ILLINOIS
DECEMBER 2010

1.0 INTRODUCTION

Aquaterra Environmental Solutions, Inc. (Aquaterra) was retained by Waste Management of
Mlinois, Inc., to perform the 2010 annual performance testing of the open flare at the
Cottonwood Hills Recycling and Disposal Facility (Cottonwood Hills RDF) located in
Marissa, Illinois. The flare testing was performed in accordance with the site permits,
requirements of the lllinocis Environmental Protection Agency (IEPA), 40 CFR 60.18 and the
New Source Performance Standards found in 40 CFR Part 60, Subpart WWW. Tom
Jacobsmeyer and Mike McElvain of Aquaterra performed the Cottonwood Hills RDF flare
testing on June 24, 2010 and October 28, 2010.

4121 1072010 Flare Report 1 AQUATERRA
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Annual Compliance Test Report

Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

November 2010

2.0 PROCESS OVERVIEW

The Cottonwood Hills RDF landfill gas collection and control system is routed to a landfill
gas open flare. The open flare is used for the destruction of {andfill gas and the control of
landfill gas emissions. The flare began operation on February 5, 2008. The flare inlet pipe
is 12 inches in diameter and composed of high density polyethylene (SDR-17) piping. The
flare exit pipe is 10 inches in diameter. The flare was continually operated with a flame
present at all times during the test period. A diagram of the Cottonwood Hills RDF flare
system is provided in Appendix A.

4121.10\2010 Flare Report 2 AQUATERRA
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Annual Compliance Test Report

Cottonwood Hills Recycling and Disposal Facility
Marissa, [llincis

November 2010

3.0 TEST METHODOLOGIES AND RESULTS

The Cottonweod Hills RDF flare sampling and testing were performed in accordance with
the guidelines of the following USEPA test methods outlined in 40 CFR Part 60, Appendix A:

¢+ Method 3C - Determination of Carbon Dioxide, Methane, Nitrogen and Oxygen from
Stationary Sources,

e Method 2D — Measurement of Gas Volume Flow Rates in Small Pipes or Ducts, and
Method 22 — Determination of Fugitive Emissions from Material Sources and Smoke
Emissions from Flares.

Additional sampling and testing for Sulfur compounds were performed in accordance with
the guidelines of ASTM D 5504-08.

Two test events were conducted on the open flare. The test events were completed in June
and October of 2010. The visual test of the open flare emissions was conducted during the
June 2010 test event. Six landfill gas samples were collected for laboratory analyses during
each test event. Copies of the Cottonwood Hills RDF flare testing field logs are presented in
Appendix B.  Field testing information including sampling times and flare system
performance data, such as volumetric flow rate, gas and flare temperatures, and gas
pressure readings, are recorded on the field logs.

Samples Cottonwood 1, Cottonwood 2, and Cottonwoed 3 were collected on June 24, 2010
and samples Cottonwood 4, Cottonwood 5, and Cottonwood 6 were collected on
October 28, 2010. The landfill gas samples for Carbon Dioxide, Methane, Nitrogen and
Oxygen were collected under vacuum at the Cottonwood Hills RDF flare inlet using
evacuated stainless steel tanks (summa canisters). A calibrated flow control regulator was
used to regulate thé flow of fandfill gas at the approximate flow rate of 100 milliliters per min
into each evacuated summa canister. The landfill gas sample canisters were delivered to
Test America Laboratories (Test America) in Santa Ana, California for laboratory analysis.
Copies of the laboratory reports are presented in Appendix C.

Additional landfill gas samples Cottonwood 1, Cottonwood 2, and Cottonwood 3 were
collected on June 24, 2010, and samples Cottonwood 4, Cottonwood 5, and Cottonwood 6
were collected on October 28, 2010. These landfill gas samples for Sulfur compounds were
collected using 1.0 Liter Tedlar bags at the sample port at the Cottonwood Hills RDF flare
inlet. The landfill gas samples were delivered to Columbia Analytical Services (Columbia) in
Simi Valley, California for laboratory analysis. Copies of the laboratory reports are presented
in Appendix C.

4121.10\2010 Flare Repart 3 AQUATERRA
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Annual Compliance Test Report

Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

November 2010

3.1 Visible Emissions

Visible emissions {opacity) testing of the Cottonwood Hills RDF flare was performed on
June 24, 2010, in accordance with USEPA Method 22, Determination of Fugitive Emissions
from Malerial Sources and Smoke Emissions from Flares. The visual emissions from the
open flare were continuously monitored for a 2-hour timeframe and documented at 5-minute
intervals. A 5-minute rest period occurred after each 20-minute observation period. The
Method 22 test results for the Cottonwood Hills RDF flare are summarized on the Methad 22
Testing Field Log presented in Appendix B. The results of the visible emissions test
indicated no detectable visible emissions from the Cottonwood Hills RDF flare, as such, the
flare performed within the maximum permitted emission fimit. A summary of the acceptable
Cottonwood Hills RDF flare visible emissions testing results is presented as follows.

Cottonwood Hills RDF Flare Visible Emission Summary
Actual Visible L Allowable Visible
Emission Event per 2 hours | Emission Event per 2 hours
0 seconds 5 minutes

3.2 Fuel Heating Value

A total of six samples of the landfill gas were analyzed for net heating value by ASTM
Method D3588 and fixed gases per EPA Method 3C. The results of the laboratory analyses
are provided in Appendix C. The laboratory heating value analysis indicated that the net
heating value of the landfill gas at the time of sample collection was in compliance with the
minimum requirements as described in 40 CFR 60.18(c)(3)(ii).

The net heating value of the landfill gas during the test events was also calculated based on
the concentration of methane in the landfill gas, in accordance with 40 CFR 60.18(f)(3) and
40 CFR 60.754(e). Per 40 CFR 60.754(e), the net heating value of combusted landfill gas is
calculated from the concentration of methane in the landfill gas as measured by EPA
Method 3C. The measurement of other organic components, hydrogen, and carbaon
monoxide is not applicable. The results of the net heating value calculation comply with the
requirements of 40 CFR 60.18(c)(3)(ii) and not surprisingly are slightly less than the
faboratory measured values. This is due to the fact that the calculation considers the
heating value of only the methane portion of the landfill gas, while the laboratory analysis
measures the heating value of all components of landfill gas contributing to the net heating
value, including methane, carbon monoxide and other organic components. Detailed
calculations are provided in Appendix D. A summary of the laboratory results, calculated
heating values and allowable heating value for the Cottonwood Hills RDF flare is presented
in the following table.

4121.10\2010 Flare Report 4 AQUATERRA
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Annual Compliance Test Report

Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

November 2010

Cottonwood Hills RDF Flare Fuel Heating Value Summary

Run Laboratory Calculated , Minimum Allowable
Date No. Analytical Heating Heating Value | Heating Value
Value (MJ/scm) (MJ/scm) (MJ/scm)
6/24/10 Cottonwood 1 19.0 16.7 7.45
6/24/10 | Cottonwood 2 19.4 17.0 7.45 o
F6:’24/10 Cottonwood 3 19.7 17.3 7.45
d0/28i1 0 | Cottonwood 4 19.4 17.3 7.45
| 10/28/10 | Cottonwood 5 19.4 17.0 7.45
‘ 10/28/10 | Cottonwood 6 19.7 l 17.3 7.45

3.3 Cottonwooed Hills RDF Flare Velocity Determination

The actual exit velocity of the flare was determined by dividing the volumetric flow rate by
the unobstructed cross secticnal area of the flare tip in accerdance with 40 CFR 60.18(f)(4).
The volumetric flow rate, in standard cubic feet per minute, was recorded from the Fluid
Component Internationat ST98 Mass Flow Meter installed in the 12-inch nominal diameter
pipe between the blcwer and the open flare. The flow meter measures the mass flow rate of
the gas using the thermal dispersion operating principle. The meter operates using a
constant temperature system that employs two resistance temperature detector sensors
(RTDs): one for sensing temperature and one for sensing flow. One of the RTDs is heated
tc a precise temperature above that of the gas passing by. The gas flow cools the sensor
resulting in a proportional change in the temperature between the two RTDs, which is used
o calculate the mass flow rate. With the direct measurement of the mass flow rate, versus
volumetric flow rate, corrections for temperature and pressure are not needed. Detailed
calculations of the actual exit velocity are provided in Appendix D.

The Cottonwoaod Hills RDF flare maximum permitted exit velocity was calculated utilizing the
equation found at 40 CFR 60.18(f)(5). The corresponding vefocity calculaticn is presented
in Appendix D. The actual calculated exit velocities were determined to be iess than the
maximum permitted exit velocities. A summary of the actual and maximum permitted
velocities for the Cottonwood Hills RDF flare test events is presented in the following table.

4121.10:2010 Flare Report 5 AQUATERRA
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Annual Compliance Test Report
Cottonwood Hills Recycling and Disposal Facility

Marissa, lllinois

November 2010
Cottonwood Hills RDF Flare Exit Velocity Summary
Date Run Actual Calculated Maximum Permitted
No. Exit Velocity (m/s) Velocity {m/s)
6/24/10 Cottonwood 1 56 27.2
6/24/10 Cottonwood 2 56 27.8
6/24/10 Cottonwood 3 586 285
10/28/10 Cottonwood 4 5.7 28.5
10/28/M10 Cottonwood 5 5.7 Z7.B
| 10/28/10 | Cottonwood 6 56 285

3.4 Total Sulfur Compounds

A total of six samples of the landfill gas were analyzed for twenly Suifur compounds,
including Hydrogen Sulfide, by ASTM Method D 5044-08. The results of the laboratory
analyses are provided in Appendix C. Hydrogen Sulfide sampling is required per IEPA-BOA
Permit No. 06100058, condition 6.a.i, issued January 10, 2007. The average suifur content
for the two events in June and October, 2010, were 27.2 ppmV and 39.4 ppmV respectively.
A summary of the Sulfur compounds tested for, and their concentrations, is included in

Appendix D.

4121.10\201C Flare Report
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OPEN FLARE DIAGRAM
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lilinois

Sampler Tom Jacobsmeyer
Date 6/24/2010

Sample 1.D. Cottonwood 1
Vessel 1.D. 4343

Vessel Vol 6.0 liter

Temperature Measurements
Flare Temp.* 832 Deg. F
Gas Temp.*™ 126 Deg. F
* Measured with CAT 123-8700 Infrared Thermometer |l with Laser Sighting
** Measured with in-line thermometer

Pressure Measurement
Static Pressure* 2.00 Inches H,0
* Measured with Shortridge Instrumants, Inc. Airdata Multimeter ADM 860 #M00577

Flow Rate Record
Time 12:57
Flow Rate* 608 SCFM
*Recorded from continuous flowmeter

Summa Canister Vacuum Readings
Initial Vacuum -30 Inches Hg
Final Vacuum -1 Inches Hg

The flow regulator was calibrated at 100 ce/min and the canister was allowed to fill for 45 min.
Start Time 12:58
End Time 13:49
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.

LANDFILL GAS FLARE TESTING LOG

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

Sampler Tom Jacobsmeyer
Date 6/24/2010

Sample |.D. Cottonwood 2
Vessel 1.D. 4438

Vessel Vol. 6.0 liter

Temperature Measurements
Flare Temp.* 1012 Deg. F
Gas Temp.™™ 127 Deg. F
* Measured with CAT 123-6700 Infrared Thermometer |l with Laser Sighting
** Measured with in-ling thermometer

Pressure Measurement
Static Pressure™ 2.00 inches H,0
* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #MQ0577

Flow Rate Record
Time 13:54
Flow Rate* 608 SCFM
*Recorded from continuous flowmeter

Summa Canister Vacuum Readings
[nitial Vacuum -30 Inches Hg
Final Vacuum -1 Inches Hg

The flow regulator was calibrated at 100 ce/min and the canister was allowed to fill for 50 min.
Start Time 13:56
End Time 14:50
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.

LANDFILL GAS FLARE TESTING LOG

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

Sampler Tom Jacobsmeyer
Date 6/24/2010

Sample 1.D. Cottonwood 3
Vessel |.D. 3279

Vessel Vol 6.0 liter

Temperature Measurements
Flare Temp.” 1050 Deg. F
Gas Temp.** 127 Deg. F
* Measured with CAT 123-6700 Infrared Thermometer |l with Laser Sighting
** Measured with in-line thermometer

Pressure Measurement
Static Pressure”* 2.00 Inches H,0
* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #MQ0577

Flow Rate Record
Time 14:56
Flow Rate* 612 SCFM
*Recorded from continuous flowmeter

Summa Canisler Vacuum Readings
Initial Vacuum -30 Inches Hg
Final Vacuum -1 Inches Hg

The flow regulator was calibrated at 100 cc/min and the canister was atlowed to fill for 50 min.
Start Time 14:55
End Time 15:51
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.

LANDFILL GAS FLARE TESTING LOG

VISIBLE EMISSIONS INSPECTION - METHOD 22

Cottonwood Hills Recycling and DisposalFacility

Marissa, lllinois

Tester Tom Jacobsmeyer Date 8/24/2010
Time Elapsed Time Accumulate Time Elapsed Time Accumulate
Emissions Emissions
{Hour:Min.) (Minutes) {Min.:Sec.} | (Hour:Min.) {Minutes) (Min.:Sec.)
13:00 0 14:15 60
13,05 5 0:00 14:20 65 0:00
13:10 10 0:.00 14:25 70 0:00
13:15 15 0:00 14:30 75 0:.00
13:20 20 0:.00 14:35 80 0:00
13:25 20 14:40 a0
13:30 25 0:00 14:45 85 0:00
13:35 30 0:00 14:50 90 0:00
13:40 35 0:00 14:55 95 0:00
13:45 40 0:00 15:00 100 0:00
13:50 40 15:05 100
13:55 45 0:00 15:10 105 0:00
14:00 50 0:00 15:15 110 0:00
14:05 55 0.00 15:20 115 0:00
14:10 60 0:00 15:25 120 0:00
First Hour Subtotal: 0:0 Second Hour Subtotal: 0:00
Total Visible Emissions: 0:00
Noles:
Sketch of Unit Processes
$on

¢ 1

OBSeeVER COCATIER
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG

Waste Management, inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

Sampler Tom Jacobsmeyer/Mike McElvain
Date 10/28/2010

Sample I.D. Cottonwood 4

Vessel |.D. 11415

Vessel Vol. 6.0 liter

Temperature Measurements
Flare Temp.* 1373 Deg. F
Gas Temp.** 110 Deg. F
* Measured with CAT 123-6700 Infrared Thermometer Il with Laser Sighting
** Measured with in-line thermometer

Pressure Measurement
Static Pressure™ 0 Inches H,0
* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #M00577

Flow Rate Record
Time 13:50
Flow Rate* 615 SCFM
*Recorded from continuous flowmeter

Summa Canister Vacuum Readings
Initial Vacuum -30 Inches Hg
Final Vacuum 0 Inches Hg

The flow regulator was calibrated at 100 cc/min and the canister was allowed to fill for 50 min.
Start Time 13:45
End Time 14:35
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.

LANDFILL GAS FLARE TESTING LOG

Waste Management, Inc.
Cottonwood Hifls Recycling and Disposal Facility
Marissa, lllinois

Sampler Tom Jacobsmeyer/Mike McElvain
Date 10/28/2010

Sample |.D. Coltonwood 5

Vessel |.D. DL0842

Vessel Vol. 6.0 liter

Temperature Measurements
Flare Temp.* 1330 Deg. F
Gas Temp.™ 110 Deg. F
* Measured with CAT 123-6700 Infrared Thermometer |l with Laser Sighting
** Measured with in-line thermometer

Pressure Measurement
Static Pressure* 0 Inches H,0
* Measured with Shortridge Instruments, Inc. Airdatla Multimeter ADM 860 #M0O0577

Flow Rate Record
Time 14:40
Flow Rate* 615 SCFM
*Recorded from continuous flowmeter

Summa Canister Vacuum Readings
Initial Vacuum -30 Inches Hg
Final Vacuum 0 Inches Hg

The flow regulator was calibrated at 100 cc/min and the canister was allowed o fill for 50 min.
Start Time 14:35 '
End Time 15:25
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.

LANDFILL GAS FLARE TESTING LOG

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

Sampler Tom Jacobsmeyer/Mike McElvain
Cate 10/28/2010

Sample 1.D. Cottonwood 6

Vessel |.D. DL106

Vessel Vol. 6.0 liter

Temperature Measurements
Flare Temp.* 1330 Deg. F
Gas Temp.*™ 110 Deg. F
* Measured with CAT 123-6700 Infrared Thermometer Il with Laser Sighting
** Measured with in-line thermometer

Pressure Measurement
Static Pressure’ 0 Inches H,0
* Measured with Shortridge Instruments, Inc. Airdata Multimeter ADM 860 #M00577

Flow Rate Record
Time 16:25
Flow Rate* 610 SCFM
*Recorded from conlinuous flowmeter

Summa Canister Vacuum Readings
Initial Vacuum -30 Inches Hyg
Final Vacuum 0 Inches Hg

The flow regulator was cafibrated at 100 cc/min and the canister was allowed to fill for 50 min.
Start Time 15:25
End Time 16:15

WMO00445



APPENDIX C

LABORATORY ANALYTICAL RESULTS

AQUATERRA

ENVIRONMENTAL SOLUTIONS, INC.
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING 3585 Cadillac Avenue, Sulle A Cosla Mesa, CA 92626 ° 714-259-86 10 * Fax 714.258-0921

July 20, 2010

LABORATORY REPORT
Client:
Aqualerra Environmental Solution Fairview Heights Work Order: LTF0246
13 Executive drive, Suite | Project Name: IL31 Cottenwood Hills RDF
Fairview Heights, [L 62208 Project Number:  [rone}
Attn: Tom Jacobsmeyer Date Received: 06/2910

TestAmerica Los Augeles certifies that the test results provided in this report meet all NELAC requirements for parameters for which
accreditation is required or available. Ay excepiions to NELAC requirenents are noted in the Corrective Action Report. NELAC Certification
Number for TestAmerica Los Angeles is ES7632. The test resulls listed within this Laboratory Report pertoin only to the samples tested at
TestAinerica Los Angeles. unless othervise indicared. This Laboratory Report is confidential and is intended for the sole use of TestAmerica and
its client. This report shall not be reproduced, excepr in full, withont written permission from TestAnterica.

The Chain of Custody, | puge, is included and is an integral part of this report. This entire report wos reviewed ond approved for release.

[f you have any questions relating to this analytical report, please conlact your Laboratory Project Manager at 714-238-8610.

pmitm s Syl e bt e et S @ I T A s e e 4 Y - TR e il Ty A T

CASE NARRATIVE

All sarnples for method 25C have been corrected for nitrogen. Field conditions are used in this caleulation. Samples for EPA 23C are
analyzed in tnplicate and 3C samples are run in duplicate. EPA 3C/23C results summary forms are available.

Approved By:

Mol T,

Marisol Tabirara
Project Manager

1of21 LTF0246
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

2585 Cadilac Avenus, Suile A Costa Masa, CA 92626 * 714-258-8610 * Fax 714-258-0921

Aquaterra Environmental Solution Fairview Heights
13 Executive drive, Suite |

Fairview Heights, 1L 62208

Tom Jacobsmeyer

Wark Order: LTF0246

Project:
Project Number:  [none]

IL31 Cottonwood Hills RDF

Reeeived: 06/29/10 11:30
Reported:  07/20/10 12:42

SAMPLE [DENTIFICATION LAB NUMBER COLLECTION MATRIX CONTAINERTYPE
COTTONWOOD | LTF0246-01 06/24/10 12:58 Alr Passivated Canister
COTTONWOOD 2 LTF0246-02 06/24/10 13:56 Air Passivated Canister
COTTONWOOD 3 LTF0246-03 06/24/10 14:55 Air Passivated Canister

2of 21 LTF0248
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THE LEADER IN ENVIRONMENTAL TESTING 1585 Cadilac Avenua, Suite A Cosla Mesa, CA 92626 * 7142588610  Fax 714-258 0921

Aquaterra Ervironmental Solution Fairview Heights Work Order: LTFO246 Received:  06/29/10 [1:30
13 Executive drive, Suile | Reported:  07/20/10 12:42
Fairview Heights, 11. 62208 Project: [L31 Cettonwood Hiils RDF

Tom Jacobsmeyer Project Number:  [none]

ANALYTICAL REPORT

Data Date QC
Analyte Result Qualifiers  Units RL Dilution Analyzed  lnstrument  Analyst Batch
Sample ID: LTF0246-01 (COTTONWOOD 1 - Air) Sampled: 06/24/10 12:58
ASTN D3388 - Heat of Combustion & Specific Gravity
Gross Bry Heating Value 510 BTU/f13 018 1.8 G410 16:29 GC8 YZ LOFO221
EPA 25C - Total Nonmethane Qrganic Compeounds
Total Nen-Methane Hydrecarbans as Methane 3900 ppm-C 54 18 07/14/10 16.03 GC3 El 10GOG74
EPA 3C - Fixed Gases
Carbon diexide 16 Yofwivy 0,018 1.8 G67/13/10 1629 GC38 El L9G0074
Carbon menoxids ND AN Ivy oon|g 1.3 07/ 14/19 16.29 GC8 El 10GO07d4
Methane 50 el viv) 0.00036 1.8 0714710 16:29 GCe El 16G007
Nilrogen 13 Yoy 1.8 18 07114/10 16-29 G El 1060374
Oxygen [a 2 viv) 0.36 1.8 G7 13/10 16.29 GC8 El 10G0074
Jof 2t LTF0246
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THE LEADER IN ENVIRONMENTAL TESTING 3585 Cadillac Avenue. Suie A Cosla Mesa. CA 92628 * 714-258-8510 * Fax 714-258-0921

Aquaterra Environmental Solution Fairview Heights Work Order: [LTFQ246 Received:  06/29/10 [ 1:30
13 Executive drive, Suite | Reported:  07/20/10 12:42
Fairview Heights, [L 62208 Project: IL31 Cottonwood Hills RDF

Tom Jacobsmeyer Project Number:  [none]

ANALYTICAL REPORT

Data Date QC
Analyte Result  Qualifiers  Units RL Dilution  Analyzed Instrument Analyst Batch
Sample [D: LTF0246-02 (COTTONWOQOD 2 - Air) Sampled: 06/24/10 13:56
ASTM D3I588 - Heat of Combustion & Specific Gravity
Gross Dry Heating Value 520 BTU/RS 9.1% 19 0% 14010 17:29 GCs YZ L1OF0221
EPA 25C - Total Nonmethane Organic Compounds
Total Non-Methane Flydrocarbons as Methane 4100 ppm-C 56 19 Q14710 17:29 GC8 EL 10G0074
EPA 3C - Fixed Gases
Carbon dioxide 36 Yl viv) 0.019 19 07/14/10 17:29 GC38 El 1050074
Carbon monoxide ND Ya(viv) 0.0019 19 071410 17:29 GC8 El 10GO0T4
Methane 51 Yol viv) 0.00057 19 9714101729 GCa El 10G0074
Nilrogen J2 U viv) 1.9 1.9 07/14/10 17:29 GCY EI 19GA074
QOxygen 1.0 Se{viv) 037 19 0N I4/10 1729 GCg EI [0G0074
4 of 21 LTFO246
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THE LEADER IN ENVIRCNMENTAL TESTING 3585 Cadilac Avenue, Suile A Costa Mesa, CA 92526 * 714-258-8510 ~ Fax 714-258-0921

Aquaterra Environmental Solution Fairview Heights Work Order: LTFO246 Received:  06/29/10 L 1:30

13 Execulive drive, Suite 1 Reported: 07720410 12:42

Fairview Heighus, [L 62208 Projeet: IL3 | Cottomwood Hitls RDF

Tom Jacobsmeyer Pro_jec[ Number: [none]

ANALYTICAL REPORT
Data Date QC

Analyte Result  Qualifiers  Units RL Dilution  Analyzed  Instrument  Analyst Baich
Sample ID: LTF0246-03 (COTTONWOOD 3 - Air) Sampled: 06/24/10 14:55

ASTM D3588 - Heat of Cambustion & Specific Graviry
Gross Dry Heating Value 530 BTU/A3 0.18 1.8 ONI410 19:17 GCs YZ LOF0221
EPA 25C - Total Nonmethane Organic Compounds

Total Non-Methane Hydracarbans as Methane 4300 ppm-C 35 1.8 071410 18.50 GCs El 10G0074

EPA 3C - Fixed Gases

Carbon dioxide 37 Yol viv) 0018 1.8 01410 19:17 GC3 El 10G0074

Carbon menoxide ND Yol viv) 00018 18 0114710 19:17 GC8 El 10G0074

Methane 32 Yolviv) 0.00036 1.8 QW40 19:17 Ges El 10G0074

Nitrogen 11 Yol viv) 1.8 1.8 071410 19:17 GC8 £l 1050074

Oxygen 0.51 Ye{viv}) 036 1.3 014101917 GC3Y El 10G0074
5 of 21 LTF(246
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THE LEADER IN ENVIRONMENTAL TESTING 3585 Cadittac Avenue, Suite A Costa Mesa, CA 92828 * 714-258-8610 * Fax 714-258-0921

Aquaterra Environmental Solution Fairview Heights Work Order: LTF0246 Received:  06/29/10 11:30

13 Execulive drive, Suite | Reported:  07/20/10 12:42

Fairview Heights, 1L 62208 Project: [L31 Cotonwood Hills RDF

Tom Jacobsmeyer Project Number:  {none]

PROJECT QUALITY CONTROL DATA
Blank
Data Date QC
Analyte Result Qualifier  Units RL Dilution  Analvzed  Instrument Analyst  Baich
Sample {D: 10G0074-BLKI (Blank - Air)
EPA 25C - Total Nonmethane Organic Compounds
Total Non-Merhane Hydrocarbons as Methane ND ppm-C 30 1.00 G7/14410 13:53 GCa El 10G0074
Sample 1D: 10G0074-BLKI (Blank - Air)
EPA 3C - Fixed Gases
Carbon dioxide ND YE{viv) 0.010 LOO  OW1410 1533 GC3 ElL 10GO074
Carbon menoxide ND Uefxiv) 0.0010 100 07/14/10 £5:33 GCS El 10G007
Methane ND % vfv) 0.00020 100 071410 1533 GCs El 10GO074
Nitrogen ND Vvl 10 109 OWM/I0 1533 GCe El 10GOOT4
Oxygen ND Ul viv) 9.20 LOO  OWI4I0 1533 GC38 El 10GO074
6of 21 LTFO246
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THE LEADER IN ENVIRONMENTAL TESTING 3585 Cadillac Avenue, Suile A Cosla Mesa, CA 92626 * 714-258-8810 " Fax 714-2580821

Aquaterra Environmental Solution Fairview Heights Work Order: LTF0246 Received:  06/29/10 11:30
13 Exeeutive drive, Suite | Reported: 07720710 12:42
Fairview Heights, IL. 62208 Project: IL31 Cottonwood Hills RDF

Tom Jacobsmeyer Project Number:  [none]

PROJECT QUALITY CONTROL DATA

LCS
Data Spike Target Date QC
Analyte Result Qualifiers  Units RL  Dilution Conc % Rec  Range  Instrument  Analyzed Batch
Sample ID: 10G0074-BS2 (LCS - Air)
EPA 23C - Total Nonmethane Organic Compounds
Tatal Non-Mechane Hydcocarbons as Meth 124 ppm-C 30 1.00 120 103% 80-120 oCs QFI4/10 1431 10G0974
Sample ID: 10GOOT4-BST (LCS - Air)
EPA 3C - Fixed Gases
Carban dioxide 1.02 % viv) 0.010 100 0998 102% 75125 GC3 0714100638 1059074
Carbon manaoxide 0.0510 %(v/v)  0.0010 LOO 00435 112% 70- 130 GCs 07/14/10 0638 10GO074
Methane 00574 oviv) 000620 LO0 00500 115% 75-133 Gy 07/14/10 06:38  10G0O0TY
Nitrogen 1.6 %l viv) 10 1.00 199 108% 70 -130 GC8 07/14/10 06:38  10GGOT
Oxygen 543 Y wiv) 0.20 1.00 498  L10% 70- 130 GCs 07/14/10 0638 10GO0™M
7 of 21 LTF0246
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THE LEADER I[N ENVIRONMENTAL TESTING 1585 Cadillac Avenue, Suite A Costa Mesa, CA 92626 * 714-258-8610 * Fax 714-2580621

Aquaterra Environmental Solution Fairview Heights Work Order: LTFO246 Received:  06/29/10 11:30
13 Executive drive, Suile 1 Repor{ed: 07/20/10 12:42
Fairview Heights, 1L 62208 Project: iL31 Cottonwood Hills RDF
Tom Jacobsmeyer Project Number:  [none]
PROJECT QUALITY CONTROL DATA
LCS Dup
Data Spike Target Date QC
Analyte Result  Qualifiers  Units RL Dilution Conc % Rec Range RPD Limit  Analyzed Batch
Sample [D: 10G0074-BSD2 (LCS Dup - Air)
EPA 25C - Tofal Nonmethane Organic Compounds
Total Non-Methane Hydrocarbons as Metht 122 ppm-C i0 1.90 120 101% 80-120 2 20 07/14/10 14-37 16G007+
Sample ID: 10G0074-BSDI (LCS Dup - Air)
EPA 3C - Fixed Gases
Carhon dioxide 1.02 Y viv) 0010 1.00 0.998  102%  75-125 005 20 OWLHI00634  10G0074
Carbon monoxide 0.0509 Ywivy  0.0010 100 0.0455 112%  F0-130 0.1 30 OHIHI006354  10GO0TY
Methane 0.0574 %(viv)  0.00020 1.00 00500 t15%  75-135 0. 20 07/14/1006:54  10GOOTA
Nitrogen 21.5 Sa{viv) Lo 1.00 199 108%  70-130 0.3 30 QMI41006:54  10G00T4
Oxygen 542 % viv) 020 1.00 498 109%  70-130 06 30 074100834 10GO0T4
B8 of 21 LTFD248
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THE LEADER IN ENVIRONMENTAL TESTING

3585 Cadillac Avenue, Suite A Costa Mesa, CA 92626 * 714-258-8610 " Fax 714-258-0921

Aquaterra Environmental Solution Fairview Heights
13 Executive drive, Suite |

Faicview Heights, [L 62208

Tom Jacobsmeyer

Work Order: LTF0246

Project: [L31 Cotonmwood Hills RDF
Project Number:  [none]

Received:
Reported:

06/29/10 11:30
07/20/10 12:42

DATA QUALIFIERS AND DEFINITIONS

ND Nol detected at Lhe reporting limit {or method detection limit if shown)

ol 21

LTF0248
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TestAmerica BMn _,,’-LD i

oy eive 35 Fy” Cadilfac ﬂve. Canister Samples Chain of Custody Record

Suite 11 CA. T16zl
Scath-Burimgton yYE-B5105 CosTH MIESA TestAmarice Analytical Tasting Corp. assumes oo liability with respact te Yo coflection and shipiment of these samples.
phone 802-860-1990 fax 802-660-1919f¢ 714 25% FLfd 5,719 25 ¢ o092/ 1
Cllent Contact Information Project Manager: /a . J4 ce [r.-.c.-, > Samples Collected By: ﬂ_ LA.-..E;..,J— / of / COCs
Company: Ay yatforra, (Zarvrro ...UE/[ Phone: (a1 €) FP A -1£37 _
Address: “w ec Email: b e — Pt £l T
City/StUSIZip Fpripione Lhe -0l CL. c-zws = 5
Prone; {j,/ﬁl LE- 2001 Site Conlacl; _ = 1 s
FAX: ¢ rcg{?‘ fodF =28 2 TAContack Sowrsu  Jawbi'rarn % a‘.;:
|Projet Name: ~ o o us f@a{ﬂﬁ Sai -;ﬁ Analysis Turnaround Time ] g
Site: ¢ é venld U RPI= Standard {Specify) s :- -_Eﬂ
PO # Rush (Specity) . ... ... _ .. Y £
T af 218 . -
- 2l | 2| = | & 8| 4
Cantster Canlster & al & @ | = = v _“2 &
Vacuum In | Vacuum In ol - = o | B 5 & 6| = -
Sample Fleld, "Hg | Fleid, 'Hg | Flow Controller|. - g I 5 glE| s 2.
Sample Identification Datets) | Time Start | Time Stop | (Start) {Stop} 0 castorie | © |21 &1 & Y@l 3125181515
Lotfowed [ fogfedi2.s'g | (149 ~3o | ~) | HF-[od 4342 ¥x, | BX
[0 omrrocd 2 sfosfio| Lie | 2:5%] ~2o | —1 |HF /04 1438 XXX AL
Co owmend X fofeo| 2861 3 5l 30| =/ | -10d 3279 X X X
7 i
Tempucaturs {Fuhrénhelr) ' .
~—iJ ?
Intarlor Amblent 4 B { (o.-.r Lf-/'\(’ /b’/m D R5FF N
Stant g/ °
Stop o a L
Prossure {Inches of Hg)
interlor Amblont W
stan 9. p |
Stop F7. ‘7‘ ‘
Special Instructions/QC Requirements & Comments:
Samples Shippad by: Date/Time: Samples Received by:
E.'j P /2'5//[0 c _rCJ | e r Z,-;*
Samples Relinquished by: G DatesTim 3 Recel ;
bfar (71137 |y
Ralinquished by: Date/Tirme:’ cei il
shinquished by & e - LTF0246




CANISTER FIELD DATA RECORD

T LB B I eI nTaL TEETerS

Ay
VFR ID:

AQUATERPR S

CLIENT:
CANISTER SERIAL #: Byl sl G
" DATE CLEANED: Flow setting: mY/min
CLIENT SAMPLE #: '
Initials:
SITE LOCATION:
READING : Vac. (inches Hag)
TIME Rt el DATE INITIALS
INITIAL VACUUM CHECK ’
LINETIAL FIELD VAGUUM ,
' FINAL FIELD READING L 1
LABORATORY CANISTER PRESSURIZATION ]
INITIAL VACUUM (inches Hg @cim]e un't used
L ; 13:60 _4/2a40 O
FINAL PRE 7
SSURE (PSIA) 24.40 6 /2900 2k
/()
Pressurlzation Gas: Ng
Rl T FLOW RATE RANGE
COMMENTS: | (HOURS) {mbmin}
15 Min. 376 - 333
30 Min. 758 - 166.7
1 79.2 - 83.3
2 39.6-41.7
4 19.8-208 |
6 13.2-13.9
B 9.9-10.4
10 7.92-8.3
12 6.6-6.9
24 35-4.0
NACORDOGS\TeslAmerica KOCs\TestAmarica - CANISTER FIELD DATA RECORD - 20080201.60@7

11 of 21
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CANISTER FIELD DATA RECORD

[estAmerica 7

THE LEASAA D In (BTN Tar SEalcd

VFR ID:
CLIENT: __ AQUATERCA
CANISTER SERIAL # . BN = DE Duration of comp. :
" DATE CLEANED: Flow setting: mymin
CLIENT SAMPLE #: '
SITE LOCATION:
| READING TIME wesdngoetl DATE INITIALS |
bmAL VACUUM CHECK }
INITIAL FIELD VACUUM T —’
FINAL FIELD READING 1
LABORATORY CANISTER PRESSURIZATION |
INITIAL VACUUM (Inches Hgy circle unlt used))
i s . /3.2¢ L ¢ [39/10 % |
FINAL PRESSURE (PSIA) 2. &l
4. 5§ L29 /o %
Pressurization Gas: ,M!
; ooa;msrrs FLOW RATE RANGE
COMMENTS: (HOURS) {mlimln}
15 Min. 316 — 333
30 Min, 158 - 166.7
1 79.2-8323
> 39.6—41.7
4 198208
5 132139
8 9.0-10.4
10 7.92-8,3
12 6.6 6.9
24 35-4.0
NACORDOCS\Tastamerica DOCs\TastAmerica - CANISTER FIELD DATA RECORD - 2003020|.doc~[

12 of 21
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CANISTER FIELD DATA RECORD

E

TestAmerica

Il LEAHA N YO palofl AL TharerE 3
T

13 of 21

S VFR ID:
CLIENT: __ AQUATEP \QA/ :
CANISTER SERIAL #: 24— 3279 Duration of comp, : fs. / mins.
13
" DATE CLEANED: Flow setting: mimin
CLIENT SAMPLE #: '
Inltlals;
SITE LOCATION:
| READING | TmE | Yeufreeky DATE INITIALS |
Qr PRESS. {pslg)
INITIAL VACU~UM CHECK -l-'
INITIAL FIELD VACUUM . L }
FINAL FIELD READING [
LABORATORY CANISTER PRESSURIZATION -
INITIAL VACUUM (Inches Hg PSIAX{circle unit use :
: @ B 7 1334 6./29/0 Che |
i
F 5
INAL PRESSURE (PSIA) 2433 . 6/ 9/ //73/
Pressurization Gas: ME
CO"T‘.‘[’S&S'TE FLOW BATE RANGE
COMMENTS: _{HOURS) (mbimin)
15 Min. 316 — 333
30 Min. 158 — 166.7
i 79.2 - 83.3
2 39.6 —41.7
4 19.8 - 20.8
6 13.2 - 139
8 9.9 -10.4
10 7.02-8.3
12 5.5—-6.9
24 35-4.0
L NACONDOCS\TastAmerica DOCS\TestAmarica - CANISTER FIELD DATA RECORD - 20080201.do¢

LTFO246
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TesTAmerlco

THE LEADER IK ENVIRONMENTAL 1€

EPA 25C TRIPLICATE RESULTS

Date Analyzed / QC Batch: 914/ ﬂ 06 9ol

14 of 21 LTF0246
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GC8 EPA 25C TNMOC SUMMARY REPORT

LAB SAMPLE ID#

Dilution Factor

25C RAW DATA FILES Rua 1: (38
Run 2G84
Run 3:: _____
EPA 25C DF: 1.70412
Run 1 Run 2 Run 3 Average
Resulls Resulis Resuits Results RSD=15% BASEAL's
COMPOUND ppm-c ppm-¢ ppm-¢ pph-& YASD RL pRM
TNMOC 3723.51 3849.08 4038.50 | 3880.0088 4.040 53.8 30
Resuits Results Resulis Resuits R3D=15%
%viv %vilv Yaviy Yoviv %R3b
NITROGEN _12.8807 12,7487 12.8882 0.662
HO N2 CORRECTION | o2 CgEfe0ss

COMMENTS:;

THMOC aa CHY
RUH1
RUNZ
RUN2

LEVEL 1

INITIAL PRESSURE |

Ctient readings: Temp.=76F; Press.= 20.9'Rg
Lab convarslons: Temp.=24.4C; Press.= 759.456 mm Hyg
Water Pressure = 16.894

RAV AMOUNT [ADJUSTED THMOC RESULTS
300,054 3720.51
187,107 3849.06
3285.180 403650
L ug f -
) 3:“ 1= LEVEL2

v 0310:0

150l 21
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GC8 EPA 25C TNMOC SUMMARY REPORT

EPA 25C DF: 1,85143 Date:  7/14/2010
Run 1 Ruit 2 Run3 Average
Results Resuits Results Results RSO=15% BASE RL's
COMPOUND ppm-c ppm-c PPmM-¢ ppm-¢ %R8D RL ppm
TNMOC 3024.69 4151.18 4300.82 | 4115.2526 4.524 55.5 30
Results Results Rasults Rasults RSD=15%
Yeviv Yeviv Senlv viy RS0
NITRQGEN o M‘l.‘f".il'{il"l e «“;5;227-?'- 11.8311 11.5201 0.115
MO M2 corpEcTIoN it BELBE2E T

COMMENTS:
THMOL as CHY RAW AOUNT [ADJUSTED THMOC nEauus—I
RUN1 3268.411 3929.69
RUN2 3451.369 415116
RUN2 3575.887 4300.62

LY

-

LEVEL 1 /_ﬂ ;‘t/[{fo

Client readings: Temp.=76F; Press.= 29.9'Hg

Lab conversfons: Temp.=24.4C; Press.= 759.46 mm Hg

W ater Pressure = 16.694

LEVEL2 [/’Vﬂ Wio

16 of 21
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GC8 EPA 25C TNMOC SUMMARY REPORT

LAB SAMPLE |D#

COMMENTS:

THMOC ag CHA
RUM1
RUN2
RURD

LEVEL 1

CANISTER PRE-FR
FINAL PRESSURE
INITIAL PRESSURE:!

PAW AMOUNT | ADVUSTED THMOC RESULTS
3710.150 4409,66
3737.378 443633
36892.490 4620.88

& Mo

LEVEL2

Cllent readings: Temp.=76F; Press.= 29.9'Hg

EPA 25C DF: 1.82384 Dale:  7/14/2010
Run 1 Run 2 Run 3 Average
Results Rosulls Resulte Results RSD=13% BASE RL's
{ COMPQUND ppm-c ppm-c ppm-c ppm-o YRSD RL ppm
ITNMOC 4409.688 4436.33 4820.88 | 4515.2700 2.582 54.7 30
Resulls Results Reasuils Results RSD=18%
Yoviv AT Seviv vy YRSD
NITROGEN 10,7491 §0.8841 10.7007 0.443
NO N2 CORRECTIOH

Lab corvarslons: Temp.=24.4C; Prass.= 769.46 mm Hp

Water Pressure = 16.894

M/ﬁw {o

17 of 21
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AN S s T

THE LEADER IN ENVIRONIAENTAL TESTING

EPA 3C DUPLICATE RESULTS

Date Analyzed / QC Batch: O /14/1 oﬁH 0G0oF4-

18 of 21 LTF0246
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EPAIC

TESTAMERICA LOS ANGELES
EPA 3C SAMPLE RESULTS SUMMARY CALCULATION

Lot ID: LTF0246-01
Data Flle(s): g226 -2
Date Acqulred: 7/14/2010 16:29 ; 16:56
Dilution Factor: 1.79

RUN1 RUN2 RPD
Analyte PPM(V/V) __F’PM(V/V) _ (10%}
Carbon Dioxide: 357953.38." 358606.44 ~  0.18
Oxygen/Argon:~ . 10440 ~ - 10449 .~ 0.09
Nitrogen: 1.30
Methane: ;-4 9 0.20
Ethene - #DIV/OI
Ethane #DIV/0!L
Hydrogen: #DIV/OI
Halium #DIV/OL
Carbon Monaoxlde: -7-0,00. 0.00™ #DIV/O!

%To!al:| 99.422 I 99.754 l

RUN1 RUN2
 PPM(Wv)

il

Nitrogen File Result: - . 513681 -

LEVEL 1 & Hisho

Sample(S) Recelpt Prassure.

Final(F) Lab Pressure:éfi

Prepressurized? {He,NO}: -NO
Lab Pressurized? (N2,NO):_N2
Pre-pressure; (

Serial Dilution
AVERAQE AVERAGE RL BASE RL
PPM(v/v} Yeviv Yoviv Yoviy
358279.91 35.827991 0.0179%4 0.01
10444 1.044446  0.35882 0.2
128321 12.832076  1.79412 1
498837.37 49.883737 0.00036  0.0002
0.00 0.000000  0.00179 0.001
0.00 0.000000 0.00080  0.0005
0.00 0.000000  0.03588 0.02
0.00 0.000000  0.03588 0.02
0.00 0.000000  0.00179 0.001
RUNT RUN2
Yo{uiv} Yolviv)
51.3681 51.4611

LEVEL2 P ol LT

Note: Calculation for Nitrogen last valldated by QA on 6-23-2008,

EPA3C BTebErh-01.d9

LTF0246
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EPAXC

TESTAMERICA LOS ANGELES
EPA 3C SAMPLE RESULTS SUMMARY CALCULATION

Lot ID: LTF0246-02 FInal{F} Lab Pressure: 2
Data File(s): g227 -1 Sample{S) Receipt Prassure
Dale Acquired: 7/14/2010 17:29; 17:56 Prepressurized? (Ha,NO):
Diluffon Factor: 1.85 Lab Pressurlzed? {N2,NO): '

Pre-pressure: |

Serial Dilution:

RUN1 RUN2 RPD AVERAGE  AVERAGE RL  BASERL
Analyte PPM(vA)  PPM(vA)  (10%) PPM{v/v) %eviy Yovly Yoy

Carbon Dioxide: - 0.39 36403058  36.403058  0.01851 0.01
Oxygen/Argon: 7.28 9963 0096256 037029 0.2
Nitrogen: 0.24 115211 11.621133  1.85143 1
Methane: 0.28 50782027  50.782027 0.00037  0.0002
Etheno: -~ ~0.00 . FOIV/O! 0.00 0.000000 0.00185  0.001
Ethane: 000 ° 70,00 :: #DIV/OI 0.00 0.000000  0.00093  0.0005
Hydrogen== 0 '~ 1 -0 : #DIV/OI 0.00 0.000000  0.03703  °0.02
Helium 55 502 00s o HDIV/0! 0.00 0.000000  0.03703 0.02
Carbon Monoxide: ~~ 0.00 - -0.00%  #DIV/O! 0.00 0.000000  0.00185  0.001
%Total| 685085 | 99820 |
RUN1 RUN2 RUN1 RUN2
PPM(VA)  PPMiv) %{viv) % (uiv)
Nitrogen Fils Result:: - 52,2042 52217
t
LEVEL 1 2 7Zis]io LEVEL2 HAHL Jo

Note: Calculation for Nitrogen last validated by QA on 6-23-2008,

EpaI@ Irebaib02.0s LTFC246
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EPA3C

TESTAMERICA LOS ANGELES
EPA 3C SAMPLE RESULTS SUMMARY CALCULATION

Lot ID: LTF0246-03 Final(F) Lab Pressure: 4.3
Data File{s): g228 -2 Sampla(S) Recelpt Pressure: 1334_ s
Date Acquired: 7/14/2010 19:17 ; 19:43 Prepressurized? (He,NO): NO o
Dilution Factor: 1.82 Lab Pressurized? (N2,NO): N2

Pra-pressure: 0

Serial Dllutlon:

RUN1 RUN2 RPD AVERAGE ~ AVERAGE AL  BASERL
Analyte PPM(v/v)  PPM{v/v}) (10%) PPM({viA} %v/v Yoviv %viv
Carbon Dioxide: 369945,49 " 36992543 0.0 36093546 36993546 0.01824 0.0t
Oxygen/Argon: - 5054 -~ = 5086 . - 0,04 5055 0.508477  0.36477 0.2
Nitrogen: = -106640- 106702 0.06 106671 10667134  1.82384 1
Methane: “615243,38 5615216.02°  0.01 51522070 61522070 000036  0.0002
Ethene:-* 0,00 - = . 0002 #DIV/OI 0.00 0.000000 000182  0.001
Ethane: .. 0:00” #DIV/OI 0.00 0.000000  0.00091  0.0005
Hydrogen #DIV/Of 0.00 0.000000  0.03648 | 0.02
Helium HDIVIOI 0.00 0.000000  0.03648  0.02
Carbon Monoxide: 750,00 -~ .. 000~ - #DIV/o} 0.00 0.000000  0.00182  0.001
%Total| 99688 | 99.600 |
RUN AUN2 RUNT RUN2
PPM(viv}  PPM(vA) Yolviv) Ylviv)
Nitrogen File Result: - 510176~ 540210"" 51.0176 51,021
{
LEVEL { a #Hisho LEVEL2 Lyl

Note: Calculatlon for Nltrogen tast validated by QA on 6-23-2008,

EPASCALTASA8-00.s LTF0245
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é Columbia
=3 Analytical Servicas”  scsmmtamerinenimes | siwepondnn ¢ SRS ¢ afee i s

LABORATORY REPORT

July 12,2010

Tom Jacobsmeyer

Aquaterra Environmental Solutions, Inc.
13 Executive Dr., Suite |

Fairview Heights, [L 62208

RE: Cottonwood Hills RDF Flare Sampling / 4121.10

Dear Tom:

Enclosed are the results of the samples submitted to our laboratory on June 25, 2010. For vour reference, thesc
analyses have been assigned our service request number P1002202.

All analyses were performed according to our laboratory’s NELAP-approved qualily assurance program. The test
results meet requirements of the current NELAP standards, where applicable, and except as noted in (he
laboratory case narrative provided. For a specific list of NELAP-accredited analytes, refer o the certifications
seetion at www .caslab.com. Results are intended to be considered in their entirely and apply only to the samples
analyzed and reported herein. Your report contains ; [} pages.

Columbia Analytical Services, Inc. is certified by the Calilornia Departmenl of Health Services, NELAP
Laboratory Certificate No. 021 15CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida
Department of Health, NELAP Certification E§71020; New Jersey Department of Environmental Protection,
NELAP Laboratory Centification [D #CA009; New York State Department of Health, NELAP NY Lab ID No:
11221; Oregon Environmental Laboratery Accreditation Program, NELAP IID: CA20007, The American
Industrial Hygiene Association, Laboralory #101661; United States Department of Defense Environmental
Laboratory Accreditation Program (DoD-ELAP), Certificate No. L10-3; Pennsylvania Registration No. 68-03307,
TX Commission of Environmental Quality, NELAP ID T104704413-09-TX; Minnesota Department of Health,
Certificate No. 11495AA; Washington State Department of Ecology, ELAP Lab ID: C940. Each of the
certifications  listed above have an explicit Scope of Accreditation that appliess to specific
matrices/methods/analytes; therefore, please contact me for information corresponding to a particular certification.

[[you have any questions, please call me at (803) 526-7161.

Respectfully submitted,

Columbia Analytical Services, Inc.

Gy LAt

Sue Anderson Page
Project Manager _ 1 of /D
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é Columbia

2 Analytical SeWiCGS" 2553 P Zarie ik fude 4 | irlep O Pl LisrE=r S i L EE L ' Wi castab.com
Client: Agquaterra Environmental Solutions, Inc. CAS Project No: P1002202
Project: Cottonwood Hills RDF Flare Sampling / 4121.10
CASE NARRATIVE

The samptes were received intact under chain of custody on June 25, 2010 and were stored in accordance with the
analytical method requirements. Please refer to the sample acceptance check form for additional information. The
results reported herein are applicable only to the condition of the samples at the time of sample receipt,

Sullur Analysis

The samples were analyzed for twenty sulfur compounds per ASTM D 5504-08 using a gas chromatograph
equipped with a sulfur chemiluminescence detector (SCD).  All compounds with the exception of hydrogen
sulfide and carbonyl sulfide are quantitated against the initial calibration curve for methyl mercaptan.

The results of analyses are given in the atlached laboratory report. All results are intended to be considered in
their entirety, and Cofwmnbia dnalytical Services, Inc. (CAS) is not responsible for utilization of Jess than the
comnplete report.

WMO00469



Client: Aquaterra Environmental Solutions, Inc.

Project: Cottonwood Hills RDF Flare Sampling/4121.10

SAMPLE #

P1002202-001
P1002202-002
P1002202-003

Printed &/23/10 11:36

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE ID

Cottonwood |
Cottonwood 2
Cottonwood 3

Sample Summary

Service Request: P1002202

DATE
6/24/10
6/24/10
6/24/10

IIME
15:55
15:57
15:59

3

Page 1of }
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Client: Aquaterra Environmental Solutions, Inc.

Columbia Analytical Services, Inc.
Sample Acceptance Check Form

Project: Cotlonwooed Hills RDF Flare Sampling /4121.10

Sample(s) received on: 6/25/2010

Work order:

P1002202

Date opened: 6/25/2010

by,

NMZAMORA

Note: This form is used for all samples received by CAS. The use of this formn for custody seals is striicdy meant to indicate presencefabsence and not as an indication of

compliance or nonconformity. Thermal preservation and pH will only be evatuated either ar the request of the client and/or as required by the method/SOP.
p 42 p p ¥ requ equ

1~

Lo . ™ T - BN ]

11

[3

14

Were sample containers properly marked with client sample ID?

Container(s) supplied by CAS?

Did sample containers arrive in good condition?

Was a chain-el-custody provided?

Was the chain-of-custody preperly completed?

Did sample container labels and/or tags agree with custody papers?

Was sample volume received adeguate for analysis?

Are samples within specified holding times?

Was proper temperature (thermal preservation) of cooler at receipt adhered to?

Cooler Temperature °C  Blank Temperature

Was a trip blank received?

Trip blank supplied by CAS:

Were custody seals on outside of cooler/Box?
Location of seal(s)?

Were signature and date included?
Were seals intact?

Were custody seals on ouiside of sample container?
Location of seal(s)?

Were signature and date included?
Were seals inlact?

E

Sealing Lid?

Sealing Lid?

Do conlainers have appropriale preservation, according to method/SOP or Client specified information?

Is there a client indication that the submitied samples are pH preserved?
Were VOA vials checked for presence/absence of air bubbles?

Does the clienl/melhod/SOP require that the analyst check the sample pH and if necessary alter it?

Tubes: Are the fubes capped and infact?
Do they contain moisture?

Badges: Are the badges properly capped and intact?

Are dual bed badges separated and individually capped and intact?

Yes No NA
O O
O O
O O
x1 O O
o O
o 0O
x1 0O O
O O
O O
o O
O O
O 0O
O O
O Od
O O
O O
O 0O
O O
B E
O ad
o O
o O
O d
O Od
O Od
O Od

q@b»%
it
e

PLO0Z202

-001.01 1.0L Tedlar Bag

P1002202-002.01 1.0L Tedlar Bag

P1002202-003.01 1.0 L Tedlar Bag

Bxplain any discrepancies: (include lab sample ID numbers):

*Required pH: Phenols/CODAVHITOC/TOXMNOI+NOVTIN/T PHOS, H2504 (pH<2); Melals, HNO3 (pH<Z): CN (NeOH or NaOH/Asc Acid) (pH>12);

Diss. Sulfide. NeOH (pH=11): T. Sulfide. NaOH/ZnAc (pH>12)

F100220%_Aqualerna Envirenmenial Soldons, Ine._Cotlonwcod Hill: RDF Flare Sampling _ 4121.10 - Page L of |

RSK - MEEPP, HCL (pH<2): RSK - CO2, (pH 3-8); Sulfur (pH>1)

2572010 11:56 AM

WMO00472



Client:
Client Sample ID:
Client Project TD:

COLUMBIA ANALYTICAL SERVICES, INC.

Aquaterra Environmental Solutions, Inc,

Cottonwood 1

RESULTS OF ANALYSIS

Page 1 of |

Cottonwood Hills RDF Flare Sampling / 4121.10

CAS Project ID:
CAS Sample ID:

P1002202
P1002202-001

Test Code: ASTM D 5504-08 Date Collected: 6/24/10
Instrument ID: Agilent 7890A/GC22/SCD Time Collected: 15:55
Analyst: Zheng Wang Date Received: 6/25/10
Sampling Media: 1.0 L Tedlar Bag Date Analyzed: 6/25/10
Test Notes: Time Analyzed: 14:38
Volume(s) Analyzed: 1.0 mi(s)
CAS # Compound Result MRL Result MRL Data
ng/m’ pgm’ ppbV ppbV Qualifier
7783-06-4 Hydrogen Sulfide 22,000 7.0 16,000 5.0
463-58-4 Carbonyl Sulfide 170 12 T0 5.0
74-93-1 Methyl Mercaptan 5,100 9.8 2,600 5.0
75-08-1 Ethyl Mercaptan 210 13 82 5.0
75-18-3 Dimethyl Sulfide 14,000 13 5,700 5.0
75-15-0 Carbon Disulfide 140 7.8 46 25
75-33-2 Isopropyl Mercaptan 670 l6 220 5.0
75-66-1 tert-Butyl Mercaptan 1,200 18 330 5.0
107-03-9 n-Propyl Mercaptan 78 16 25 5.0
624-89-5 Ethyl Methyl Sulfide 190 16 62 5.0
110-02-1 Thiophene 880 17 260 5.0
513-44-0 Isohutyl Mercaptan 270 18 73 5.0 W
352-93-2 Diethyl Sulfide 38 18 10 5.0
109-79-5 n-Buty! Mercaptan 110 18 30 5.0
624-92-0 Dimethy] Disulfide 480 9.6 120 2.3
616-44-4 3-Methylthiophene 250 20 63 5.0
110-01-0 Tetrahydrothiophene 52 18 14 5.0
638-02-8 2,5-Dimethylthiophene 29 23 6.3 5.0
872-35-9 2-Ethylthiophene 35 23 7.7 5.0
110-81-6 Diethyl Disulfide ND 12 ND 2.5

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimurn quantity of a target analyte that can be confidently determined by the referenced method.

W = Result quantified, but the corresponding peak was detected outside of generated retention time window.

PIC02202_ASTMSS04_I006251754_5S - Sample

Verified By:

Date-

Y

6

7
(

20SULEUR XLS - Page Mo
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Client:
Client Sample ID:
Client Project TD:

COLUMBIA ANALYTICAL SERVICES, INC.,

Aquaterra Environmental Solutions, Inc.

Cottonwood 2

RESULTS OF ANALYSIS

Page 1 of |

Cottonwood Hills RDF Flare Sampling / 4121.10

CAS Project 1D:

CAS Sample ID:

P1002202
P1002202-002

Test Code: ASTM D 5504-08 Date Collected: 6/24/10
Instrument [D: Agilent 7890A/GC22/5CD Time Collected: 15:57
Analyst: Zheng Wang Date Received: 6/25/10
Sampling Media:  [.0 L Ted!ar Bag Date Apalyzed: 6/25/10
Test Notes: Time Analyzed: 15:02
Volume(s) Analyzed: 1.0 ml(s)
CAS# Compound Result MRL Result MRL Data
pg/m’ ug/m? ~ ppbV ppbV Qualifier
7733-06-4 Hydrogen Sulfide 23,000 7.0 17,000 5.0
463-58-1 Carbony! Sulfide 190 12 77 5.0
74-93-1 Methy! Mercaptan 5,400 g8 2,700 5.0
75-08-1 Ethyl Mercaptan 220 13 86 5.0
75-18-3 Dimethy! Sulfide 16,000 13 6,100 5.0 _
75-15-0 Carbon Disulfide 150 7.8 49 2.5
75-33-2 Isopropyl Mereaptan 720 16 230 5.0
75-66-1 tert-Butyl Mercaptan 1,300 18 350 5.0
107-03-9 n-Propyl Mercaptan 82 16 26 5.0
624-89-5 Ethyl Methyl Suifide 210 16 67 5.0
110-02-1 Thiophene 960 17 280 5.0
513-44-0 Isobutyl Mercaptan 290 18 80 5.0 W
352-93-2 Diethyl Sulfide 42 18 11 5.0
109-79-5 n-Butyl Mercaptan 130 18 34 5.0
624-92-0 Dirpethyl Disulfide 530 9.6 140 2.5
616-44-4 3-Methylthiophene 270 20 68 5.0
110-01-0 Tetrahydrothiophene 49 18 14 5.0
638-02-8 2,5-Dimethylthiophene 29 23 6.4 5.0
872-55-9 2-Ethylthiophene 27 23 5.8 5.0
110-81-6 Diethyl Disulfide ND 12 ND 2.5

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limjt - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
W = Result quantified, but the commesponding peak was detected outside of generated retention time window.

F1062202_ASTMS504_10C6251754_85 - Sample (2)

Verified By:

Date: 7/%0

7

f
|

0SULFURXLS -

Page Ne:
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COLUMBIA ANALYTICAL SERVICES, INC.

RESULTS OF ANALYSIS

Page 1 of !
Client: Aquaterra Environmental Solutions, Inc.
Client Sample ID: Cottonwood 3 CAS Project [D: P1002202
Client Project ID: Cottonwood Hills RDF Flare Sampling / 4121.10 CAS Sample [D: P1002202-003
Test Code: ASTM D 5504-08 Date Collected: §/24/10
Instrument ID: Agilent 7890A/GC22/SCD Time Collected: 15:59
Analyst: Zheng Wang Date Received: 6/25/10
Sampling Media: 1.0 L Tedlar Bag Date Analyzed: 6/25/10
Test Notes: Time Analyzed: 15:21
Volume(s) Analyzed: 1.0 ml(s)
CAS# Compound Result MRL Result MRL Data
pg/m? pe/m’ ppbY ppbV Qualificr

7783-06-4 Hydrogen Sulfide 26,000 7.0 18,000 5.0

463-58-1 Carbony! Sulfide 190 12 76 5.0

74-93.1 Methyl Mercaptan 5,800 2.8 2,900 5.0

75-08-1 Ethyl Mercaptan 240 13 96 5.0

75-18-3 Dimethy! Sulfide 16,000 13 6,200 5.0

75-15-0 Carbon Disulfide 160 7.8 50 25

75-33-2 Isopropyl Mereaptan 750 16 240 5.0

75-66-1 tert-Butyl Mercaptan 1,300 18 360 5.0

107-03-9 n-Propyl Mercaptan 87 16 28 5.0

624-89-5 Ethyl Methy! Sulfide 210 16 67 5.0

110-02-1 Thiaphene 1,000 17 290 5.0

513-44-0 Isobutyl Mercaptan 290 18 79 5.0 w

352-93-2 Diethyl Sulfide 40 18 11 5.0

109-79-5 n-Butyl Mercaptan 120 18 32 5.0

624-92-0 Dimethy! Disulfide 480 9.6 120 25

616-44-4 3-Methylthiophene 260 20 66 5.0

110-01-0 Tetrahydrothiophene 47 8 13 5.0

638-02-8 2,5-Dimethylthiophene 28 23 6.0 5.0

872-55-9 2-Ethylthiophene 29 23 .3 5.0

110-81-6 Diethyl Disulfide ND 12 ND 2.5

ND = Compound was analyzed for, but not detected above the laboratory reperting limit.

MRL = Method Reporting Limit - The minirnum quantity of a target analyte that can be confidently determined by the referenced methed.
W = Resuit quantified, but the corresponding peak was detected outside of generated retention fime window,

PI002202_ASTMS504_100625 1754 55 - Sample (3)

Verified By:

e

8

‘P Date:
|

WSULEUR.XLS -

Page No:
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RESULTS OF ANALYSIS

Page 1 of 1

COLUMBIA ANALYTICAL SERVICES, INC.

Client: Aquaterra Environunental Solutions, Inc.
Client Sample ID: Method Blank CAS Project [D: P1002202
Client Project ID: Cottonwood Hills RDF Flare Sampling / 4121.10 CAS Sample ID: P100625-MB
Test Code: ASTM D 5504-08 Date Collected: NA
Instrument ID: Agilent 7890A/GC22/SCD Time Collected: NA
Analyst: Zheng Wang Date Received: NA
Sampling Media: 1.0 L Tedlar Bag Date Analyzed: 6/25/10
Test Notes: Time Analyzed: 07:57
Volume(s) Analyzed: 1.0 m(s}
CAS # Compound Result MRL Result MRIL Data
ug/m? ug/m?® ppbV npbV Qualificr

7783-06-4 Hydrogen Sulfide ND 7.0 ND 5.0

463-58-1 Carbonyl Sulfide ND 12 ND 5.0

74-93-1 Methy! Mercaptan ND a8 ND 5.0

75-08-1 Ethyl Mercaptan ND 13 ND 5.0

75-18-3 Dimethyl Sulfide ND 13 ND 5.0

75-15-0 Carbon Disulfide ND 7.8 ND 2.5

75-33-2 Isopropyl Mercaptan ND 16 ND 5.0

75-66-1 tert-Butyl Mercaptan ND 18 ND 5.0

107-03-9 n-Propyl Mcrcaptan ND 16 ND 5.0

624-89-5 _Ethyl Methy! Sulfide ND 16 ND 5.0

110-02-1 Thiophene ND 17 ND 5.0

513-44-0 Isobutyl Mercaptan ND 18 ND 5.0

352-93-2 Diethyl Sulfide ND 18 ND 5.0

109-79-3 n-Butyl Mercaptan WD 18 ND 5.0

624-92-0 Dimethyl Disulfide ND 9.6 ND 2.5

616-d4-4 3-Methylthiophene ND 20 ND 5.0

110-01-0 Tewahydrothiophene ND 18 ND 5.0

638-02-8 2,5-Dimethylthiophene ND 23 ND 5.0

872-55-9 2-Ethylthiophene ND 23 ND 5.0

110-81-6 Diethyl Disulfide ND 12 ND 2.5

WD = Compound was analyzed for, but not detected above the laboratory repotting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

PIS02202 ASTMSSH_10C6251754_8S - MBlank

Verified By:

Date:

Yot

9

i
|

wsurokxls -

Page Mo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of |
Client: Aquaterra Environmental Solutions, Inc.
Client Sample ID: Lab Control Sample CAS Project ID: P1002202
Client Project ID: Cottonwood Hills RDF Flare Sampling /4121.10 CAS Sample ID: P100625-LCS
Test Code: ASTM D 5504-08 Date Collected: NA
Instrument ID: Agilent 7890A/GC22/SCD Date Received: NA
Analyst: Zheng Wang Date Analyzed: 6/25/10
Sampling Media: 1.0 L Tedlar Bag Volume(s) Analyzed: NA mi(s)
Test Notes:
CAS
CAS # Compound Spike Amount Result % Recovery Acceptance Dara
ppbV ppbY Limits Qualifier

7783-06-4 Hydrogen Sulfide 1,920 2,230 116 71-129

463-58-1 Carbonyl Sulfide 1,920 2,030 106 66-120

74-93-1 Methyl Mercaptan 1,950 1,670 86 59-136

Verified By: JF' Date: 7/%//' 1 0

P1002202_ASTMS504_10G6251754_55 - LCS WSULFURXLS - Page Na:
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TestAmerica

THE LEADER IN ENYIRONMENTAL TESTING 3585 Cadillac Avenus, Suile A Cosla Mesa. CA 92626 * 714.258-8610 * Fax 714-258-0921

November 09, 2010

LABORATORY REPORT
Client:
Aquaterra Environmenial Solution Fairview Heights Work Order: LTK0023
13 Executive drive, Suite [ Project Name: 1L31 Cottonmwood Hills RDF
Fairview Heights, [L 62208 Project Number:  [none]
Attm: Tom Jacobsmeyer Date Received: 11/02/10

Testdmerica Los Angeles certifies that the test results provided in this report meet all NELAC requirements for parameters for which
accreditation is required or available. Any exceptions 1o NELAC requiirements are noted in the Corrective Action Report. NELAC Certificalion
Nunmber for TestAmerica Los Angeles is E87652. The test results listed within this Laboratory Repori perain only to the samples tested at
TestAmerica Los Angeles, unless otherwise indicated. This Laboratory Report is confidential and is intended for the sole use of Testdmerica and
its client. This report shall not be reproduced, except in full. without written permission from TestAmerica.

The Chain af Custody. | page. is included and is an integral part of ilns repart. This entire report was reviewed and approved for releose.

If you have any questions relating 1o this analytieal report, please contact your Laboratory Project Manager at 714-258-8610.

CASE NARRATIVE

All samples for method 23C have been corrected for nitrogen. STP conditions are used in this calcufation. Samples for EPA 23C are
analyzed in triplicale and 3C samples are run in duplicate. EPA 3C/25C results summary forms are available.

Approved By:

Mool TR

Marisel Tabirara
Project Manager

1of 24 LTK0023
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TestAmerica

3585 Cadillac Avenua, Suile A Cosla Masa, CA 92626 " 714-258-8610 * Fax 714-258-0921

THE LEADER IN ENVIRONMENTAL TESTING

Aquaterra Environmental Solution Fairview Heights Work Order: LTK0023 Received: 11/02/10 11:15
13 Executive drive, Suite | Reported:  11/09/10 12:32
Fairview Heights, [L 62208 Project: IL31 Cottonwood Hills RDF

Tom Jacobsmeyer Project Number:  [none]

SANPLE IDENTIFICATION LAB NUMBER COLLECTION MATRIX CON;I'AINER TYPE
COTTONWOOD 4 LTK0023-01 10/28/10 13:45 Air Passivated Canister
COTTONWOOD 3 LTK0023-02 10/28/10 14:35 Adr Passivated Canister
COTTONWOOD 6 LTK0023-03 10/28/10 13:25 Alr Passivated Canister

20f24 LTKO023
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THE LEADER JN ENVIRONMENTAL TESTING_- 3585 Cadillac Avenue. Suilte A Costa Mesa, CA 92626 * 714-258-8610 ~ Fax 714-258-0921

Aquaterra Environmental Sotution Fairview Heighss Work Order: LTK0023 Received:  11/02/10 11:13
[3 Executive drive, Suite 1 Reported: ~ 11/09/10 12:52
Fairview Heights, IL 62208 Project; IL31 Cottonwood Hills RDF

Tom Jacobsmeyer Project Number:  [none]

ANALYTICAL REPORT

Data Date QC

Analyte Resuft Qualifiers  Units RL Dilution  Analyzed Instrument  Analyst Batch
Sample ID: LTK0023-01 (COTTONWOOD 4 - Air) Sampled: 10/28/10 13:45
ASTM D588 - Heat of Combustion & Specific Gravity

Gross Dry Heating Value 520 BTU/R3 0.17 1.2 11704/10 20:23 GC3 YZ LOK 0050
EPA 25C - Total Nonmethane Organic Compounds

Tolal Non-Methane Hydrocarbaons as Methane 3300 ppm-C 50 1.7 11104710 20:23 GCg E1l 10K0044
EPA 3C - Fixed Gases

Carbon dioxide 38 Y viv) 0017 1.7 104010 20:23 GC3 EL 10K.0044

Carbon monoxide ND 4o{viv) 0.0017 15 1150410 20-22 GC8 El LOK 0014

Methane 52 Yol viv) 0.00033 1.7 L1710 20:22 GC8 El 10K 0044

Nitrogen 9.7 %l 1.7 1.7 L0710 20:23 felor El 10K0044

Oxyzen 0.24 Yol viv) 0.33 1.7 11504410 20:23 GC8 El 10K00-H

3of 24 LTKOOD23
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING 3585 Cadillac Avenug, Suite A Costa Mesa, CA 92626 * 714-258-8610 * Fax 714-256-0921

Aquaterra Environmental Solution Fairview Heights Waork Order: LTKO0023 Received: 11AQZ/10 [1:15

13 Executive drive, Suite | Reported:  11/09/10 12:32

Fairview Heights, IL 62208 Project: [L31 Cottonwood Hills RDF

Tom Jacobsmeyer Project Number:  [none]

ANALYTICAL REPORT
Data Date QC

Analyte Result Qualifiers Units RL Dilution Analyzed  Instrument  Analyst Batch
Sample D: LTK0023-02 (COTTONWOOD 5 - Air) Sampled: 10/28/10 14:33

ASTM D3588 - Heat of Combustion & Specific Gravity
Gross Dry Heating Value 520 BTU/ft3 0.16 16 L1/04/10 22: 15 GC8 YZ 10K 0050

EPA 25C - Total Nonmethane Organic Compounds

Total Non-Methane Hydrocarbons as Methane 3600 ppm-C 49 L6 F1/04/10 22:15 GC8 El 10K0044
EPA 3C - Fixed Gases
Carbon dioxide 33 Ya{viv) 0.014 1.6 L1/04/10 22:13 GC8 El LOK 0044
Carbon monoxide ND Yol v/v) 0.0016 L6 L1/04/10 22:15 GC8 El 1OK0044
Metbane 51 Se{v/v) ¢.00032 1.6 11/04/10 22:15 GC8 Ei 1OK0044
Mitrogen 1o L{vivy 1.6 L& L1/04/10 22:15 GC8 El 10K 0044
Oxygen 0.44 Yolviv) 032 1.6 L0410 22:15 GC8 El 10K 0044
4 of 24 LTKO023
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THE LEADER IN ENVIRONMENTAL TESTING 3585 Cadillac Avenws, Suite A Costa Mesa, CA 92626 * 744-258-8510 " Fax 714.255-0621

Aquaterra Environmental Solution Fairview Heights Work QOrder: LTX0023 Received:  101/02/10 1115
I3 Executive drive, Suite 1 Reported:  11/09/10 12:32
Fairview Heights, [L 62208 Project: 11,31 Cottonwood Hills RDF

Tom Jacobsmeyer Project Number:  [none]

ANALYTICAL REPORT

Data Date QC

Analyte Result Qualifiers  Units RL Dilution  Analyzed  Instrument Analyst Bateh
Sample ID: LTK0023-03 (COTTONWOOD 6 - Air) Sampled: [0/28/10 15:25
ASTM D3588 - Heat of Combustion & Specific Gravity

Gross Dry Heating Yalue 530 BTU/R3 0.17 1.7 11/04/10 23:08 GCe YZ 10KQ050
EPA 25C - Total Nonmethane Organic Compounds

Tolal Non-Methane Hydrocarbons as Methane 1900 ppm-C 30 L7 11704/10 23:08 GCE El 10K 0044
EPA 3C - Fixed Gases

Carbon dioxide 38 Yol viv) 0.017 1.7 11/04/10 23:08 GC§ El 1K 0044

Carbon monoxide ND S v/v) 040017 1.7 11/404/10 23:08 GC§ ElL 10K 00-H4

Methane 52 Ye{viv) 0.00033 1.7 L/04/10 23-08 GC3 El 10K0044

Nitrogen 9.7 Yelviv) 1.7 1.7 1104710 23:08 GC8 £l LOK0044

Oxygen ND % vy Q.33 t.? 1104710 23:08 GC8 El 10K 0044

5of 24 LTK0023
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THE LEADER IN ENVIRONMENTAL TESTING 3585 Cadiliac Avenue, Suite A Cosla Masa, CA 92626 * 714-258-8610 * Fax 714-255-0921

Aquaterra Environmental Solution Fairview Heights Work Order: LTR0023 Received: A0S

i3 Executive drive, Suite | Reported: | 1/09/10 §2:32

Fairview Heights, IL 62208 Project: [L3] Cottonwood Hills RDF

Tom Jacobsmeyer Project Number;  [none]

PROJECT QUALITY CONTROL DATA
Blank
Data Date QC
Analyte Result Qualifier  Units RL Dilution  Apalyzed  Instrument Analyst Batch
Sample ID: 10K0044-BLK1 (Blank - Air)
EPA 25C - Total Nonmethane Organic Compounds
Totad Non-Methane Hydrocarbons as Methane ND ppm-C 30 1.00 1104710 14:10 GC8 El 10K0044
Sample 1D: 10K0044-BLK]1 (Blank - Ainr)
EPA 3C - Fixed Gases
Carbon dioxide ND So(v/v) 0010 1.00 L1IA4/10 14:10 GC8 El 1OK0044
Carbon monoxide ND %l viv) 0.0010 1.00 [1/04/10 14:10 GC8 El 10K0044
Methane ND %l viv) 000020 1.00 LI/OH10 14-10 GCs El 10KO044
Nitrogen ND Yol viv) 10 1.00 11704710 14:10 GC3 El 10K0044
Oxygen ND Sl v/v) 0.20 1.00 11704710 14:10 GCs El 10K0044
6of 24 LTK0023
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TestAMmerica

THE LEADER IN ENVIRONMENTAL TESTING 3585 Cadillac Avenue, Suita A Costa Masa, CA 92626 * 714-258-8610 " Fax 714-258-6921

Aquaterra Environmental Selution Fairview Heights Work Order: LTK0023 Received:  1L/OZ/10 11:15
13 Execulive drive, Suite | Reported:  11/09/10 12:32
Fairview Heights, IL 62208 Project: IL31 Cottonwood Hills RDF

Tom Jacobsmeyer Project Number:  [none]

PROJECT QUALITY CONTROL DATA

LCS
Data Spike Target Date QC
Analyte Result Qualifiers  Units RL Dilution Conc % Rec  Range [nstrument Analyzed Batch
Sample ID: 10K0044-BS2 (L.CS - Air)
EPA 25C - Total Nonmethane Organic Compounds
Total Non-Methane Hydrocarbons as Mert 121 ppm-C 30 .00 120 100% 80-120 GCs 1104710 12:53 10K 0044
Sample ID: 10K0044-BS 1 (LCS - Ain)
EPA 3C - Fixed Gases
Carbon dioxide 101 % v/v) 0.010 1.00 0998  101% 73-123 GC8 LLA40 10:40 10K0044
Carbon mongxide 0.0482 Yol viv) 0.0010 [.00 00435  106% 70-130 GCR 11704710 10:40 10K 0044
Methane 0.0575 %{v7v) 0.00020 1.00 0.0500 113% 75-133 GC8 11704710 10:40 LOK0044
Nitrogen 214 % viv) 1.0 1.00 19.9 107% 0-130 GC8 L1/04/10 10:40 LOK 0044
Oxygen 536 %{vI¥) 0.20 1.00 498 108% 70- 130 GCe L1A04/10 10:40 LOK0044
7 of 24 : LTK0023
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING 3585 Cadiliac Avanue, Suite A Costa Mesa, CA 92626 * 714-258-8610 ™ Fax 714-258-0921

Aquaterra Environmental Solution Fairview Heights Work Order: LTK0023 Received; 11/02/10 11:15
13 Executive drive, Suite | Reported:  11/09/10 12:32
Fairview Heights, IL 62208 Project: IL.31 Cottonwood Hills RDF

Tom Jacobsmeyer Project Number:  [none]

PROJECT QUALITY CONTROL DATA

LCS Dup
Data Spike Targel Date QC
Analyte Result  Qualifiers  Unils RL Dilution Conc % Rec Range RPD Limit  Analyzed Batch
Sample ID: 10K0044-BSD2 (1.CS Dup - Air)
EPA 25C - Total Nonmethane Organic Compounds
Total Noo-Methane Hydrocarboas as Meths 120 ppm-C 30 1.00 120 100%  80- 120 02 20 V104710 13:24 10K00H
Sample ID: 10K0044-BSDI (LCS Dup - Air)
EPA 3C - Fixed Gases
Carbon dioxide L02 Yl vivy 0.010 1.00 0998  102% 12125 0.3 20 11704710 10:59 YOK0OH
Carboa monoside 0.0481 Yo viv) 00010 1.00 0.0455  106% 70130 0.2 30 L1/64/10 10:59 10K G044
Methane 0.0574 Yol viv) 0.00020 1.00 0.0500  113% 75-135 0.2 20 11/04/10 10:39 10K0044
Nifrogen 2i4 Yol viv) 1.0 £.00 19.9 107% 70-130 001 30 11/04/10 10:59 10K004H4
Oxygen 533 Yol wiv) 0.20 1.00 498 107% 70- 130 0.06 30 11/04:10 10-59 10K0044
8 of 24 LTKD023
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THE LEADER IN ENYIRONMENTAL TESTING

3585 Cadillac Avenue, Suite A Costa Mesa, CA 92626 * 714-258-8610 * Fax 714-258-0921

Aquaterra Environmental Solution Fairview Heights Work Order; LTKO0023 Received:
13 Executive drive, Suite 1 Reporned:
Fairview Heights, IL 62208 Project: IL31 Cottonwood Hills RDF

Tom Jacobsmeyer Project Number:  [none]

11/02/10 11:13
11/09/10 12:32

DATA QUALIFIERS AND DEFINITIONS

ND Not detected at the reporting limit {or method detection limit if shown)

Gof24

LTKOC23
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TestAmerica Los Angeles
3585 Cadillac Ave., Suite A

Costa Mesa, GA 92626

Phona 714-258-8510 Fax 714-258-0921

Canister Samples Chain of Custody Record

TestAmerica

* THE LEADER IN ENVIRONMENTAL TESTING

TostAmarica Labaraloras, Inc. ssumes no Eabiity with respect to the collection and shipment of thess samplas.

— :
Client Contact Information ProjectManager: 7o /A co brin sy o \ T o2, /o / cocs
Company: /d.q..,} Liyos FuvivemmendhdPhone: (A8 L2728 204/ Samples Collected By: PO SR s BT n £y e
Address: (3 fwreviige B . Sofc / |Email: Foa Celsin 4y ur & Qz,,.'y..,,u..
CRY/StIZID Faf e Mo bir T Prvl €, z _
Phoner &/ & £2% 2oe/ @17 %3 [Site Contact. £ §
FAX: Gf % ¢7& Zoo® LAB Contacl: Scan 7 A& 14 Arh 5 i
Project Naime: (o B v g0 & RO F [ e {4 Analysis Turneround Time E 2
Ste: oAl wu. F RDFE Standard (Specify) - z
PO# orffr2/. r0 Rush (Speciy) -5 g
RS = | 8
23| xl= g%
Canizter Capistar - g & E R e 2 = g
Vatuum in | Vacuum n ggﬂzzésggguga
Sampl Field, “Hyg | Fleid, "M Flow ‘ A 2 5 il
Sample Idenfification Datefs) | Time Start | Timo Stop G | fower | convotnen| cansnen |2 |2 {2 & | & | B S[Z|E| 5|55
o Ao wonnl sofrihd 35811435 |-230 | © | Moz phs XX |
s Bogp wopnaed & xc»/.s/ia 1935116251-3D | & | MF-039 DL O8YE XX | X
& bl p— & /9/4?/}'0 1531% [e/s - O -3 DL dad X X
Tomperaturs (Fahrenhait) z} BTV C/c.vvél"f-f ﬂ-rfﬂ"' 0 ?f’ij'
interior |Ambsant
Start
Stop
Pressuro (inches of Hg)
Intnrior Amblent
Stact ’
Stop.
Special Instructions/QC Requirements & Comments:
Samples Shi by Dat 2 Samples Received by:
SRE o /'5/ gﬁo St 30
Samples Relinquished by: &~ Date/Tore: 3 RMW
i vizho IS
Relinquished by DatefTime: ' ' Recived by (7~
Lab Use Only Shipper Name: » Opened Lot 24 Condition: LTKDO23




CANISTER FIELD DATA RECORD.

- \,\J M 1 VFR ID:

" DATE CLEANED:. VOO WL\OC - Fiow selfing:
CLIENT SAMPLE #:
SITE LOCATION:
. . _J
[ READING o omve [ SB[ oae [ wmas |
INITIAL VACUUM GHECK e \O/ w10 @ ' |

' INITSAL FIELD VAGUUM L ' L _ ‘
EINAL FIELD READING —E [ ' L o J .

F P ' L ABORATORY CANISTER PRESSURIZATION

ENITMLVACUUM (thches H@(D!mm unit used)) L /;,Qg/ L itlafo |l )

EINALPEESSQHE(PSM) " T a1 ? i I (//:LL j

/U

Pressurization Gas: _p|__
. 2 COMPDSITE FLOW RATE RANGE
) TIME
COMMENTS: S L
¥ 5 15 Min. 316-333
30 Min. - ' 158 ~ 186.7
TR i 79.2-833
5 39.6 —41.7
N 4 19.8-208
[ 13.2-139
8 9.5-104
0 -~ - 7.92-83
42 . . - 66-~69

| 24 |- 35-40 |

NACORDOCS\TestAmenza Db‘.‘;s\TesiAmerica - CANISTER FIELD DATA RECORD - 20080201.doz

110of24 _ LTKO0023.
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CANISTER FIELD DATA RECORD .

WM

VFR ID:

CLIENT: .
CANISTER SERIAL # DLogH L Duration of comp. .
) DATE CLEANED b _\QO (.0 \ O C’ ; F]cw ssmng; ml/mlin
CLIENT SAMPLE #:
SITE LOCATION;
[ ResDIvG TIME O PAESS oo DATE NTALS |
( INITIAL VACUUM CHEGK
me& FIELD VACUUM

ENAL FIELD READING

r ' ; 'LABORATORY CANISTER PRESSURIZATION

|

lyafo ‘ Oy

INTIAL VACUUM (Inches Hg/ PSIA(clrcle unit ussd))
L i N/ DK
{.F]NAL PRESSURE (PSIA) & { L 312 / ’ g ]
_ H2{10 g%/
Pressurization Gas: [2
: o " FLOW RATE RANGE
COMMENTS: HOURS) k)
15 Min. 316 -333
30 Min. 158 — 166.7
1 i 79.2-83.3
2 386 —41.7
4 19.8-20.8
6 132-138 |
8 9.9--104
10 7.92-83 ;’
12 . 66-69 "
24 g5—dn |
: NACOKDOCS Tastameanca DOSs\TastAmersa - CN\_“STEH FfELb DATA RECORD - 20080201 .doc ’

12 of 24
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CANISTER FIELD DATA RECORD.

CLIENT: \~ MI— R

CANISTER SERIAL #: DLICL | Duration of comp.
" DATE CLEANED:. WO bAIC . - Flow setting:

" CLIENT SAMPLE #
 SITE LOCATION:
J
READING o TME | Jefedmdd ] patE INITIALS

.

o/ /1o - L@ Jl
L
| |
|

INITIAL VACUUM CHECK

lN[TIA_L FIELD YACUUM

FINAL FIELD READING

L L | LABORATORY CANISTER PRESSURIZATION
INITLAL VACUUM (Inches H @lm}a unit u L [ ; ) .
L A g " 13.8% plafie |
FINAL PRESSU ' -
( RE (PSIA) 02))(4 Tf!/x@ L Q%
: o
Pressurization Gas: _f
' , . et MDSE i FLOW RATE RANGE
COMMENTS: _ (HOURS} {ealimin)
7 15 Min, 316 333
30 Min. 158 — 166.7 :I
1] - 79.2-03.3
2 29.6—41.7
R 19.8 - 20.8
' 8 13.2 - 13.9
8 5.9 104
10 7.92 8.3
12 T . HE—_BY .
04 o 35-40

NACOMNYOCS\TestAmariza DOCsTastAmenca - CANISTER FIELD DATA RECORD - 20080201 .doc

130f 24 ) ' LTK0023
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CANISTER QC ~ TestAmerica

CERTIFICATION R o
Certification Type: TOA1S m L
Date Cleaned/Batch BlOOGIDC
Pate of QC lo-ledo ‘
Data File Number A Olo2 (Wfﬁv

CANISTER 1D NUMBERS

vk P-aus W BR 2 s

 OOBB Y DLIDG
v 10283 v 92217
v_RA-277 - _Aave,

= DLOZU2 23015
V. 1WV\s  QLIIBR

The above canisters were cleaned as a batch, This cerilfies this batch contains no
target analyte concentration greater than or aqual to the method criterla for the’

"Ceriification Type' Indicated above.

™ INDICATES THE CAN OR CANS WHICH WERE SCREENED.

e LBl

7 Reviewed By: Date:

14
Bres LTK0023
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\\TAILAX046\MSE_CC\chem\msb. i\101010.B\MB10102.D Page 1

Data File:
10-0ct-2010 27:36

Report Date:

TestAmerica Los Angeles

AIR TOXICS -~ TO-14A/TO-15 MEDIUM LEVEL
\\TAILAX046\MSB_ CC\chem\msb i\101010.B\MB10102.D

Data file :

Lab Smp Id: BLANK Client Smp ID: A-243"
Inj Date 10-0CT-2010 21:08 :

Operator D Inst ID: MSB,i

Smp Info BLANK,A-249, ,SCREEN BLANK

Misc Info : 1,1,500,500,3, ,BLANK, BLANK.SUB, 0

Comment

Method : \\TAILAX046\MSB _CC\chem\msb.i\101010.B\TO14A.m
Meth Date : 10-Oct-2010 20:03 donga pQuant Type: ISTD

Cal Date : 09-8EP-2010 04:27 . Cal Flle: IC0S08E.D
Als bottle: 3 QC Sample: BLANK
Dil Factor: 1.00000 . :
Integrator: HP RTE Compound Sublist: BLANK.SUB

Subtraction File: \\TAILAX046\MSB cc

Target Version: 4.04
Processing Host: TAILAX046

Concentration Formula: Amt * DF * (PinalPres / InitPres) * {CalVol / SmpVol)

Name Value Degcription
DF 1.000 Dilution Factor
FinalPres 1.000 FinalPres
InitPres 1.000 InitPres

Calvol 500.000 Calvol

SmpVol 500.000 SmpvVol
S CONCR¥TRATIONS
13 QUANT SI10 ON-COLOMN FIMAL
Compounds HAS3S RT EXP RT REL RT RESPOHIE [ ppbv) { ppbv)
* T63 Bromoch]_ororr.et,hane 43 11,526 L1i.816 {1.000) 1145187 50.0600
_$_ .72 1,2-Dlchloreethane-d4d 55 12.582 12.654 (0,943} 1136322 54.3939 51.39
+ 80 1,4-Diflucrebanzens 114 13.350 13.421 {1,000) 3150787 SD.OQOO
§ %1 Toluene-da 100 16.030 16.111 (1.2Q1) 1581304 53.0%35% 53.09
* 109 Chlorokenzena-ds 117 18.747 18.819% (1.000) 2489342 50,0000
$ 135-4-Bromofluorobenzens 95 21.031 21.085 (31.122) 2121349 © 56.9624 £6.96

15 of 24
LTKD023
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Poge 6

Data File: \\TRILQX046\HSB_CC\chen\n5b.i\iOiOiO.B\HBiOiOZ.D

Date 3 40-0CT-2040 21:08

E200M1T
B
O
k &
g §
g B
5 1:
5 BE
L &3
:
B
7
g g
iod
¥
33 A
W ﬂ "
s 1
FLE
F7 &
583

24091

{FEOYIZ) 8uazuagoJohljoudodg—+
]

(BEL BT mvlminCwaonoﬂﬁo

(TEQ'9T) Bp-auUan(ol-~

(THE*ET) SUIZUaqoUONTIId-+*T
. i

(B9G"ZT) HP—3UBYFE0MO[YOIE~2 T~

(2G'TT) BUBYJOUOJO [YOOWOUIT—

\VTﬁILRX046\HSB_CC\chen\m$h.1\101010.B\H310102.B

SN T AL R L i 1 TR R T R B MR
] ~ w 7] < ] ] R =) ] @
+ * + L ) 4 * . L] * + L
« « A « « « b3l 3l « o ]
(IOTXY A

1
~

¥
o
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THE LEADER IN ENVIRONIMENTAL TESTING

EPA 25C TRIPLICATE RESULTS

Date Analyzed / QC Batch: 7 J04[10 / Y I

17 of 24 LTK0023
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GC8 EPA 25C TNMOC SUMMARY REPORT

EPA 25C DF: 1.0884 Date:  11/4/201Q
Run 1 Run 2 RAun 3 Average
Resulls Results Reaulta Results RSD=10% BASE RL's
COMPOUND ppm-¢ ppm-¢ ppm-o ppm-¢ %HASD RL ppm
TNMOC 3327.08 3212.03 3222.50 3263.8015 1.954 50.0 30
Resulls Results Results Results RSD=15%
Yeviv Yevly Yeviv Yevlv YRSD
NITROGEN 9,6689 9,8319 9.8629 0.20%
R 5
MO N2 CORRECTION T ;

COMMENTS:

THMOC aa GH4
RUN1
RUNZ
RUNH3

CANISTER PRE- PHE&?U

FINALPRESSURE%? d@w 5
i

SERIAL DILUTION ,@Emﬂ

.,.,v

RIZE D;MTH HELIUM

RAW ALJOUNT | ADJUSTED TRMOC REBULTS
2813.834 3327.08
2717.316 32i2.00
2727.760 3222.59

NOTE: THMOC RESULTS ADJUSTED PER NITROGEN VALUES AND STP

LEVEL1

Hota: Calculatlon for NKeogen tnst valldated by QA on 6-23-2008.

Ligh‘?iffho

LEVEL2

oo

18 of 24
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GC8 EPA 25C TNMOC SUMMARY REPORT

" Bliutien Factot

EPA 25C DF: 1.8247 Date:  11/4/2010

F Run 1 Run 2 Run 3 Avarage

~__Resulis Resulls Results Regults R8D=10% BASE RL'
' COMPOUND ppm-¢ m-o _ppm-¢ pm-o %R0 AL ppm
TNMOC 3601.65 344077 258001 3564.4449 3.520 48.7 30

Results Results Resuits Restits RSD=15%
b ALY Yeviv Yavlv YV %RSD

NITROGEN ’ ' 1,9 10.2660 10.2853 1.008
NO N2 CORRECTION|

COMMENTS: CANISTER PRE-PRESSURIZEO VAT HELUK
B
FINAL PRESSURE %@a‘?ﬁi

INITAL PRESSURE. o A

SEAAL DILUTION %ﬁéjw

THHOC as CHY RAYW AMOUNT | ADJUSTED THMOC nesu@J
RUN1 3088.500 3691.66
RUN2 2887.910 U077
RUN3 2385514 3560.91

NOTE: THMOC REBULTS ADJUSTED PER NITROGEN YALUES AMD §TP

LEVEL 1 2 ”]ﬁl[\’ﬁ LEVELZ b [th o

Note: Caloulallon for Nitrogen last valldated by QA on 6-23-2008,

190f 24 LTK0023

BRSO LT ST

WMO00496



GC8 EPA 25C TNMOC SUMMARY REPORT

b

LAB SAMPLE (D#: |

Dilution Faclo
25C RAW DATA FILES Run 7 1.6657
Aun = 1.6657
Run = 1.6857
EPA 25G DF: 1.8067 Date:  11/4/2010
Run 1 Run 2 Run3 Average
Results Results Results Results RED=10% BASE AL
COMPOUND ppm-o ppm-o ppm-¢ ppm-c *R8D RL ppm
TNMOC 3203.71 3004.26 3820.80 3876.1908 1.242 0.0 30
Results Rosults Results Results ASD=15%
Yy Yvfv YotV Yol %RSD
NITROGEN a8 9.&929 87460 8.68848 1471
NG N2 CORRECTION i G
s
COMMENTS: CAHISTER PRE-PAESSURIZED WITH HEUUM m@w

THNHOC as CH4 RAV AVIOUNT |ADJUSTED TNIMOS RESULTS
RUN1 3307.017 3903.71
RAUN2 3296.288 2004.26
RUND 3231.876 3820.60

NOTE: TNMOC RESULTS ADJUSTED PER NITROQEN VALUES AND STP

LEVEL 1 157 i !/‘_5 z \.) LEVELZ /f/f{-f? ?//O

Mate: Calsulatien tor Nitrogen last valldated by GA on 8-23-2008.

& 20 of 24 LTK00D23
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THE LEADER IN ENVIRONMENTAL TESTING

EPA 3C DUPLICATE RESULTS

Date Analyzed / QC Batch: (/ [o#/lc //9/‘(“(9()5/4&

21 of 24 LTKD023
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EPAJC

TESTAMERICA LOS ANGELES
EPA 3C SAMPLE RESULTS SUMMARY CALCULATION

Lot |D: LTKO023-01
Data File(s): k082 -2
Date Acquired: 11/4/2010 20:23 ; 20:50
Difutlon Factor: 1.67

RUN1 RUN2 RPD
Analyte PPM(vY)  PPM(V)  (10%)
Carbon Dloxide: 38317311 0.00
Oxygen/Aigon; £ 08 0.10
Nitrogen:. 0.20
Methane: " 516582.22 - 0.06
Ethene: 0.00 #Div/ol
Ethane: = «0.0¢ #DIV/O!
Hydrogen : -:8644 0.00
Helium ~." =0, o #DIVIO!
Carbon Menoxide: 000 e 0.00 " HDIV/O!

%Totat| 100869 | 100879 ]
RUN{ RUN2
_ PPM(vv)  PPM(v\)
Nitrogen Flle Result: - 45805¢

2 1) 5ho

LEVELA1

LEVEL2

Flnal(F} Lab Pressure: 23.13"
Sample(8) Receipt Pressure:f‘lg;__{ét';
Prepressurized? (Ha,NQ}: NO

Lab Pressurized? (N2,NO): N2
Pre-pressure: :

Serlal Dilullon:'-._ £

AVERAGE AVERAGE RL BASE RL
PPM(v/v) %viv %viv Y
383167.28 38.316728 0.01666 0.01
3410 0.340951 0.33329 0.2
96784 9.678433 1.66643 1
516732.20 51.673220 0.00033  0.0002
0.00 0.000000 0.00167 0.001
0.00 0.000000 0.00083 0.0005
8643.75 0.864375 0.03333 0.02
0.00 0.000000 0.03333 0.02
0.00 0.000009 0.00167 0.001
RUN1 RUN2
%(viv) Yo{viv)
45.805 45,7935
a2 s :

Nota: Calculatlon tor Nitrogen last validated by QA on 6-23-2008.

22 of 24
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EPA3G

TESTAMERICA LOS ARNGELES
EPA 3C SAMPLE RESULTS SUMMARY CALCULATION

Lot ID: LTK0023-02 Final(F) Lab Pressure: 23

Data Flla{s): k083 -2 Sample(S) Recelpt Prossura: 1423 ~ 1
Date Acqulred: 11/4/2010 22:15 ; 2242 Prepressurized? (Me,NO): NO
Dilutlon Factor: 1.62 Lab Prossurized? (N2,NO); N2

Pre-prassure
Serlal Dilution: ::

RUN1 AUN2 RPD AVERAGE  AVERAGE AL
Analyte PPM(V/V) PPM_(VM (10%) PPM{v/v) Yoviv %viv
Carbon Dioxide: 381574,23 - 38057827  0.26 381076.25 88107625 0.01625
Oxygen/Argon: - { Mg 051 4431 0.443066  0.32495
: 1.98 102955 10295456  1.62474
0.34 513554.83  51.355483  0.00032
4DIV/O! 0.00 0.000000  0.00162
#DIV/Ol 0.00 0.000000  0.00081
0.00 8534.74 0.853474  0.03240
. 4DVl 0.00 0.000000  0.03249
ST 000 0T #DvAL 0.00 0.000000  0.00162
%Total| 101205 | 100.815 |
AUN1 RUN2 AUN{ RUN2
_ PPM(vA)  PPM(viv) i) e
Nltrogon Filo Result; 448510 447255 -~ 44.851 447255
LEVEL 1 E?Prf( o) LEVELZ WALt

Note: Calculation for Nitrogen last vaildated by QA on 6-23-2008.

Epard LGB 02 s

BASE RL
Yoviv
0.01

0.2

1

0.0002

0.001
0.0005

0.02

0.02

0.001

LTK0023
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EPA3C

TESTAMERICA LOS ANGELES
EPA 3C SAMPLE RESULTS SUMMARY CALCULATION

Lot ID: LTK0023-03
Dala Flle(s}; k084 -1
Date Acquired: 11/4/2010 23:08 ; 23:35
Dilutlon Factor: 1.67

RUN1 RUNZ2 RPD
Analyle _ PPM(uv)  PPM(vA)  (10%)
Carbon Dioxide: 38 0.- 38434768 0.35
Oxygen/Argon: 0.16
Nitrogen: : 233
Methane: "517448.2 0.32
Ethene: " . +:0.00 - #DIv/ol
Ethans: #DIVO!
Hydrogen --. 0.00
Helium 50 #DIV/Ol
Carbon Monoxide: - %.0.007. - . :0.00 .2~ HDIV/OI
o%Total:| 100.786 | 101.316 |
RUN{ RUN2

Ly

PPM(viv)
Nitrogen File Result: ey

LEVEL 1 ) {150

LEVEL2

Finai{F) Lab Pressure:
Sample(S) Recelpt Pressure: 14
Prepressurlzed? (He,NO}: NO
Lab Pressurized? (N2,NQ); N2
Pre-pressure:.0’

Serfal Dllution; -1-

Note: Calculation for Nitrogen last valldated by QA on 6-23-2008,

AVERAGE AVERAGE AL BASE AL
PPM(viv) Yviv Yeuiv Youwiv
383663.74 38.366374 0.01666 0.01
3056 0.305574  0.33314 0.2
96898 8689832 1.66571 1
518285.27 51.828527  0.00033 0.0002
0.00 0.000000  0Q.00167 0.001
0.00 0.000000 0.00083 0.0005
B605.04 0.860504  0.03331 0.02
0.00 0.000000 0.03331 0.02
0.00 0.000000  0.00187 0.001
RUN1 RUN2
%(viv) %(viv)
45,7148 45.8505
‘L/H of e
LTK00Z23

EPAIQ4THORE3- 03,43
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/€ Columbia
~"“§Analyt|cal Services- 2655 Park Center Drive. Suile A, Simi Valley, CAQ3065 | 8055267161 | www.caslab.com

LABORATORY REPORT

November 12,2010

Tom Jacobsmeyer

Aquaterra Environmental Solutions, Inc.
13 Executive Dr,, Suite |

Fairview Heights, IL 62208

RE: Cottonwood RDF Flare Sampling

Dear Tom:

Enctosed are the results of the samples submitted to our laboratory on October 29, 2010. For your reference, these
analyses have been assigned our service request number P1004041.

All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality assurance
program. The test results meet requirements of the current NELAP and DoD-ELAP standards, where applicable,
and except as noted in the laboratory case narrative provided. For a specific list of NELAP and DoD-ELAP-
accredited analytes, refer to the certifications section at www.caslab.com. Results are intended to be considerad in
their entirety and apply only to the samples analyzed and reported herein.

Columbia Analytical Services, Inc. is certified by the California Department of Health Services, NELAP Laboratory
Certificate No. 02115CA; Arizona Department of Health Services, Certificate No. AZ0694; Florida Departrment of
Health, NELAP Certification E871020; New Jersey Department of Environmental Protection, NELAP Laboratory
Certification [D #CA009, New York State Department of Health, NELAP NY Lab ID No: 11221; Oregon
Environmental Laboratory Accreditation Program, NELAP ID: CA20007; The American Industrial Hygiene
Association, Labaratory #101661; United States Department of Defense Envirenmental Laboratory Accreditation
Program (DoD-ELAP), Certificate No. L10-3; Pennsylvania Registration No. 68-03307; TX Commission of
Environmental Quality, NELAP D T104704413-09-TX; Minnesota Department of Health, Certificate No.
11495AA; Washington State Department of Ecology, ELAP Lab ID: C946. Each of the certifications listed above
have an explicit Scope of Accreditation that applies to specific matrices/methods/analytes; therefore, please contact
me for information corresponding to a particular certification.

If you have any questions, please call me at (805) 526-7161.

Respectfully submitted,
Columbia Analytical Services, Inc.
% 2 ’ Digitally signed by Sue Anderson
Date: 2010.11.12 16:40:00 -08'00'
Sue Anderson
Project Manager

WMO00502



S Columbia

Analytlcal SEI‘VICES‘ 2655 Park Cenler Drive, Suite &, Simi Valley, CA93C65 + 805 526.7161 | www.caslab.com

Client: Aquaterra Environmental Solutions, Inc. CAS Project No: P1004041
Project: Cottonwood RDF Flare Sampling
CASE NARRATIVE

The samples were received intact under chain of custody on October 29, 2010 and were stored in accordance with
the analytical method requirements. Please refer to the sample acceptance check form for additional information.
The results reported hetein are applicable only to the condition of the samples at the time of sample receipt.

Sulfur Analxsis

The samples were analyzed for twenty sulfur compounds per ASTM D 5504-08 using a gas chromatograph equipped
with a sulfur chemiluminescence detector (SCD). All compounds with the exception of hydrogen sulfide and
carbonyl sulfide are quantitated against the initial calibration curve for methyl mercaptan.

Sample Cottonwood 5 (P1004041-002) did not complete its full analysis due to an instrument malfunction; therefore,
the last three compounds could not be reported for this sample.

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for utilization of less than the complete
report.

WMO00503



C\S Columbia
: Analytlcal ServiCes™ 2655 par Center Dive, Suite A, Simi Valley, GAQ3065 | 805.526.7161 , wuww.caslab.com

DETAIL SUMMARY REPORT

Client: Aquaterra Environmental Solutions, [nc. Service Request: P1004041
Project ID: Cottonwood RDF Flare Sampling
-
Date Received: 10/29/10 f'_
Time Received: 09:40 =
“
o8
q
=t
O |
|
Dalte Time Z '
Client Sample 1D Lab Code  Matrix Collected Collected 2
Coggmvc-_odd 4 P100404100l Air lOr’IBIlQ ]6:2(_) X
Cottonwood $ P1004041-002 Air 1028110 16:22 X
Cottonwood & P1004041-003 Air 10/28/10 16:24 X
"""" PI0<041_Detol Summary_L0L1 121526, CAals - DETAILSUNMARY I
Jof 11

WMO00504
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TestAmerica Los Angeles
3585 Cadlllac Ave., Suile A

Costa Mesa, CA 92626

Phone 714-258-8510 Fax 714-258-0921

Canister Sampies Chain of Custody Record

TastAmerica Lahoralonies, Inc assunies no hnbilily with respeci 1o the coﬁwyiﬁp@& semples.

TestAmerica

THE LEADEN 18 ENVIRONIAENTAL TESTING

- 4 of 11

Client Contact Informatton Project Manager: {/0 J4 iy L‘, b Ay L/ of { cocs
Company: ,4..“,_ k,m Ly rsmane hone: (/¥ H2X 284 s Samples Collected By: i Ao b ey o
Address {3 fry pentiule Or. Soik s |Emai: P |
City/Slate/Zip I(;hr.nflw C.(‘ Jf‘l- ﬁﬁ ¢ "Ls"l £ ‘,e n.gdg ,f;(wf‘\ = ’5
Phane. L/ f b2.8 2o0/ &2 ?8 [Site Contact: 2 ‘g
AX: Gr & G toon LAB Contact: Sa..'n 17'4(, 5 e ?} E
Project Name: vot PP Cilid Analysis Turnaround Time e :
e L] A =
Site: ol nt wvskt RPE Standard {Specify) 5 f_a-. =
PU¥ 42734 20 Rush (Specify) . 4
@
AR A R
Canistar Canlglar [&] L uE_ @ < - w 9 &’
T (8] e a - = [} = =
Vacuumn i | Vacuum in w - ” & o = 3—'; CE). ';CS' g (4] = L
Sanple Floid, “Hy | Fleld, *Hg Flo = i <« | = B = &
Sample Idantification Dalo(s) Timo Start | Timue Stop [Start) {Slop} Control‘:rrID Canletor 1D S 9 9 &i &i ‘-’(’ & G‘I‘S 1..‘:':'l E :g ki g
50 /54.«: A a.ﬂ 4 /e/:'f/o /31{5 /4?5 30 o 1%5039 //j'?’/f >( D(
-—— et
Lo bow wdsel S 12fspte| 14357 /525] -0 | & | ppFe039| DL-08YS MU X
Falh wnel & Lofogfa ISVE (615 - %o | T leffo3| pLoia Wl | | P~
Temperature (Fahrenhelt) % (3 Tv éﬂ‘c#féwjm O re J’ff
liderlor Ambient
Starl
Sfop
Prassura {Inchas of Hg)
Intarior Amblent
Swurt
Slop

Special Instructions/QC Requirements & Comments:

Samgples Shipped by" DatE/meA / — /q%gljilie?wﬁ % : /Z /
ofe
B o  S:30.- - {{ag]
Samples Retinguished by: L~ Date/Timé: g Received by:
Relinguished by Date/Time: Received by:
Lab Use Only Shipper Name: Opened by: Condltion:
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{Q Columbla

Analytical Services-

26585 Park Center Drive, Sulte A

Simi Valley, Califomia 93065
Phone (805) 526-7161

Air - Chain of Custody Record & Analytical Service Request

Page £ of _/

Requested- Turnaround Time in Business Days (Surcharges) please circle CAS Project No.
Fax (805) 526-7270 1 Day (100%) 2 Day {75%) 3 Day (50%) 4 Day (35%) 5 Day (25%) 1@
b CAS Confact:
Company Name & Address (Repomng lnformahon ' Projact Name
o fercs Luvicorn *“AM il wotn ol BB Fihet Spyid oy Analysis Method/Analytes
3 C):eo-r}- de Pr. Cocke | Project Number v ? . =
FALE v1eos [Herghly Tt (2208 Lres 10 P 3
Project Manager ___ ; 2.0, #/ Billing Information i ?\
LO&-.. Jrf c# M A, i t‘\ L% Comments
Phone 2 Fax ¢ \ e.q. Actual
T Gag godf br § 628 2002 < g et el
Ernail Adaress for Result Reporting Sampler (Pt & Sign) Q :“R-. specific instructions
?S.fl:ﬂ"z-fﬁc::w‘@a-fda terwo < e Cprm D #C'éf‘m-"‘z»&" ‘E iy
Sample Type Canlstar D Flow Controlior
Cliert Sample ID Lataraion’ B Time i e oot (Bar code - Sample § $o\
I Number | Collected Collected Solld ) AG, SC. ete) FC#) Yol
/,o ﬁzoa/woocp ’7( /0’/29[//27 /02@ A’(K =2 e -SH[— W
Loty grprrnf &7 /ﬂ//}f/ (622 AR = L a8
Collhsrad & YA WY = -~ AN
Report Tier Levels - please select
Tiec | - (Results/Default If not specified) Tler lil (Dota Validation Packaga) 10% Surcharge EDD required Yes / No Project Requiremenis
Tier Il (Results + QC) Tier V (dlent specified) 7 Type: EDD Units: (MRLs, QAPF}
: -
Reliquished by: (Sig ) Date: Tfme,..d- Received b ¢ Dmﬁ / Time;
\ ? 'y g /oéfﬁo 3 $o,_. W 1 /10 HI%
Rellquished by: (Signature~ Date, Time lengﬁM/ Dite: Time:
Reliquished by: (Signaturae) Date: Timae; | Received by: (Slgnature) Date: Tire: Cooler / Blank
Temperature °Cl ..

50f11




ES Columbia ]
iy Analytlcal Services™ uss ga;ﬁl%a@telsggg%@ﬂtgﬂ@gﬂegr%93065 : 8055267161 | www.caslab.com

o _C_l_i@l}t_: Aquaterra Environmental Solutions, Ine. _V{p.rl_(p_rc_ic_:rl-._ . P1004041
Project: Cottonwood RDF Flare Sampling
Sample(s) received on: 10/29/10 Date opened: 10/29/10 by: SSTAPLES

Note: This form is used forall samples received by CAS. The use of this fonn for custody seals is strictly meant to indicale presence/absence and not as an indication of

eompliance or nonconformity. Thermal preservation and pH will only be evaluared either at the request of the client and/or as required by the method/SOP.

Yes No NA
1 Were sample containers properly marked with client sample 1D? O O
2 Container(s) supplied by CAS? O (|
3 Did sample containers arrive in good condition? O O
4 Was a chain-of-custody provided? O O
S Was the chain-of-custody properly completed? O O
6  Did sample container labels and/or tags agree with custody papers? O O
7  Was sample volume reeeived adequate for analysis? O O
&  Aresamples within speeified holding times? O O
9  Was proper temperature (thermal preservation) of eooler at reeeipt adhered to? O O
Cooler Temperature °C  Blank Temperature °C
10 Wasa trip blank received? O O
Trip blank supplied by CAS:
11  Were custody seals on outside of cooler/Box? O O
Location of seal(s)? SealineLid? OO0 O
Were signature and date included? O O
Were seals intact? o O
Were custody seals on outside of sample container? O O
Location of seal(s)? SealingLid? O O
Were signature and date included? O O
Were seals intact? O O
12 Do containers have appropriate preservation, according to method/SOP or Client specified information? 0O [
Is there a client indieation that the submitted samples are pH preserved? o 0O
Were VOA vials checked for presence/absence of air bubbles? o O
Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it? O O
13 Tubes: Are the tubes capped and intact? o O
Do they contain moisture? O 0O
14  Badges: Are the badges properly capped and intact? o O
_ Are dual bed badges separated and individually capped and intact? O O
. LabSample’D | ‘E&‘n@‘a[ﬁ-er’, 2 'Requir&i,» ﬁéc‘:{?i:d : ﬁﬂ}usteﬂ YOA leadapn'eq 3 S I{e{iéipt_?. .'P:i‘ﬁe-r;'_s‘l:im St
P1004041-001.02 L0T. Tedlar Bag T B
P1004041-002.02 1.0 L Tedlar Bag
P1004041-003.02 1.0 L Tedlar Bag

Explain any discrepancies: (include lab sample ID numbers):

*Required pH: Phenols/CODNR 3 TOC/TOX/NQ3+NOXLTKN/T.PHOS, H2504 (pH<2); Metals, HNO3 (pH<2); TN (NaOH or NaOH/As¢ Acid) (pH>12):
Diss. Sulfide, NaOH (pH>12); T. Sulfide, NaOH/ZnAc (pH>12} RSK - MEEPP, HCL {(pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

P1004041_Aquaterra Eaviranmental Solutions, Inc._Coftonwood RDF Flare Sampliog.x)s - Page lan"lf - ) 1/12/10 3:46 PM
0
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i'S Columbia
‘Analytlcal Services= 2555 pax Center Diive. Suite A Simi Valley. CA93065 . 805.526.7161 ;| www.caslab.com
RESULTS OF ANALYSIS

Page | of |
Client: Aquaterra Environmental Solutions, Inec.
Client Sample ID: Cottonwood 4 CAS Project ID: P1004041
Client Project ID: Cottonwood RDF Flare Sampling CAS Sample ID: P1004041-001
Test Code: ASTM D 5504-08 Date Collected: 10/28/10
Instrument ID: Agilent 6890A/GC13/SCD Time Collected: 16:20
Analyst: Zheng Wang Date Received: 10/29/10
Sampling Media: 1.0 L Tedlar Bag Date Analyzed: 10/29/10
Test Notes: Time Analyzed: 10:46
Volume(s) Analyzed: 0.10 ml(s)
CAS# Compound Result MRL Result MRL Data
ng/m? pg/m? ppbV ppbV Qualifier

7783-06-4 Hydrogen Sulfide 28,000 70 20,000 50 '

463-38-1 Carbonyl Sulfide 210 120 B6 50

74-93-1 Methy| Mercaptan 6,600 98 3,400 50

75-08-1 Ethyl Mercaptan 140 130 55 50

75-18-3 Dimethyl Sulfide 30,000 130 12,600 50

75-15-0 Carben Disulfide 120 78 38 25

75-33-2 Isopropyl Mercaptan 530 160 170 50

75-66-1 tert-Butyl Mercaptan 1,200 180 330 50

107-03-9 n-Propyl Mercaptan ND 160 ND 50

624-89-5 Ethyl Methyl Sulfide 230 160 73 50

110-02-1 Thiophene 740 170 210 50

513-44-0 Isobutyl Mercaptan 340 180 91 50

352932 Diethyl Sulfide ND 180 ND 50

109-79-5 n-Butyl Mercaptan ND 180 ND 50

624-92-0 Dimethy! Disulfide 1,000 96 260 25

616-44-4 3-Methylthiophene ND 200 ND 50

110-01-0 Tetrahydrothiophene ND 180 ND 50

638-02-8 2,5-Dimethylthiophene ND 230 ND 50

§72-55.9 2-Ethylthiophene ND 230 ND 50

116-81-6 Diethyl Disulfide ND 120 ' ND 25

ND = Compound was analyzed for, but not detectcd above the laboratory reporting limit,
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

PIO0404]_ASTMSSCH_101103122]_SS. xls - Sample 8 20SULFURXLS - PageNo:
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£ Columbia

L. Analytlca| Services= 2655 Park Center Drive. Suite A, Simi Valley, CAG3085 , 805.526.7161 | www.caslab.com

........................................... RESULTSOF ANALYSIS . .. ...
------ Page | of 1 . ) I
Client: Aquaterra Environmental Solutions, Inc,
Client Sample ID: Cottonwood 5 CAS Project ID: P1004041
Client Project ID: Cottonwood RDF Flare Sampling CAS Sample ID: P1004041-002
Test Code: ASTM D 5504-08 Date Collected: 10/28/10
[nstrument ID: Agilent 6890A/GC13/SCD Time Collected: 16:22
Analyst: Zheng Wang Date Received: 10/29/10
Sampling Media: 1.0 L Tedlar Bag Date Analyzed: 10/29/10
Test Notes: Time Analyzed: 11:04
Volume(s) Analyzed: 0.10 ml(s)
CAS# Compound Result MRL Result MRL Data
pg/m? pg/m’ ppbV ppbV Qualifier
7783-06-4 Hydrogen Sulfide 33,000 70 24,000 50
463-58-1 Carbonyl Sulfide 250 120 100 50
74-93-1 Methyl Mercaptan 7,600 98 3,900 50
75-08-1 Ethyl Mcrcaptan 200 130 79 50
75-18-3 Dimethyl Sulfide 31,000 130 12,000 50
75-15-0 Carbon Disulfide 140 78 44 25
75-33-2 Isopropyl Mercaptan 630 160 -200 50
75-66-1 tert-Butyl Mercaptan 1,300 180 340 50
107-03-9 n-Propyl Mercaptan ND 160 ND 50
624-89-5 Ethyl Methyl Sulfide 210 160 69 50
110-02-1 Thiophene 740 170 220 50
513-44-0 Isobutyl Mercaptan 250 180 67 50
352-93-2 Diethyl Sulfide ND 180 ND 50
109-79-5 n-Butyl Mercaptan ND 180 ND 50
624-92-0 Dimethyl Disulfide 590 96 150 25
616-44-4 3-Methylthiophene 210 200 53 50
110-01-0 Tetrahydrothiophene ND 180 ND 50

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

PLOO40A1_ASTMS5C4_ 1011031221 _SS.xls - Sampte (2) 20SULFURXLS - PageNo:

WMO00509



Columbia
Analytlcal Services™  2sss park Center Diive, Suile A, Simi Valley, CA93065 8055267161 | www.caslab.com

RESULTS OF ANALYSIS

FEY

i

Page [ of |

Client: Aquaterra Environmental Solutions, Inc.
Client Sample ID: Cottonwood 6 CAS Project ID: P1004041
Client Project ID: Cottonwood RDF Flare Sampling CAS Sample ID: P1004041-003
Test Code: ASTM D 5504-08 Date Collected: 10/28/10
Instrument ID: Agilent 6890A/GC13/SCD Time Collected: 16:24
Analyst: Zheng Wang Date Received: 10/29/10
Sampling Media: 1.0 L Tedlar Bag Date Analyzed: 10/29/10
Test Notes: Time Analyzed: 11:28

' Volume(s) Analyzed: 0.10 ml(s)

CAS # Compound Result MRI. Result MRL Data
pug/m* pg/m’ ppbV ppbV Qualifier

7783-06-4 Hydrogen Sulfide 33,000 70 23,000 50

463-58-1 Carbonyl Sulfide 200 120 81 50

74-93-1 Methyl Mercaptan 7,400 98 - 3,800 50

75-08-1 Ethyl Mercaptan 200 130 77 50

75-18-3 Dimethyl Suifide 30,000 130 12,000 50

75-15-0 Carbon Disulfide 130 78 41 25

75-33-2 Isopropyl Mercaptan 620 160 200 50

75-66-1 tert-Butyl Mercaptan 1,400 180 370 50

107-03-9 n-Propyl Mercaptan ND 160 ND 50

624-89-5 Ethyl Methyl Sulfide 230 160 75 50

110-02-1 Thiophene 720 170 210 50

513-44-0 Isobutyl Mcrcaptan 250 180 69 50

352-93-2 Diethy] Sulfide ND 180 ND 50

109-79-3 n-Butyl Mercaptan ND 180 ND 50

624-92-0 Dimethyl Disulfide 490 96 130 25

616-44-4 3-Methylthiophene 740 200 180 50

110-01-0 Tetrahydrothiophene ND 180 ND 50

638-02-8 2,5-Dimethylthiophene ND 230 ND 30

872-55-9 2-Ethylthiophene ND 230 ND 50

110-81-6 Diethyl Disulfide ND 120 ND 25

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRI. = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

PLOOSOH |_ASTMS5H _1011031221_55.x1s - Sample (3} 20SULFURXLS - Page No:
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CS Columbia
e Analytlcal Services= 2655 Park Center Drive, Suite A, Simi Valley, CA93065  805.526.7161 | www.caslab.com
RESULTS OF ANALYSIS

Page 1 of |
Client: Aquaterra Environmental Solutions, Inc.
Client Sample ID: Method Blank CAS Project ID: P1004041
Client Project ID: Cottonwood RDF Flare Sampling CAS Sample ID: P101029-MB
Test Code: ASTM D 5504-08 Date Collected: NA
Instrument [D: Agilent 6890A/GC13/SCD Time Collected: NA
Analyst: Zheng Wang Date Received: NA
Sampling Media: 1.0 L Tedlar Bag Date Analyzed: 10/29/10
Test Notes: Time Analyzed: 09:27
Volume(s) Analyzed: 1.0 ml(s)
CAS # Compound Result MRL Result MRL Data
ug/m? pg/m? ppbV¥ ppbV Qualifier

7783-06-4 Hydrogen Sulfide ND 7.0 ND 5.0

463-58-1 Carbonyl Sulfide ND 12 ND 5.0

74-93-1 Methyl Mercaptan ND 9.8 ND 5.0

75-08-1 Ethyl Mercaptan ND 13 ND 50

75-18-3 Dimethyl Sulfide ND 13 ND 5.0

75-15-0 Carbon Disulfide ND 7.8 ND 235

75-33-2 Isopropyl Mercaptan ND 16 ND 5.0

75-66-1 tert-Butyl Mercaptan ND 18 ND 5.0

107-03-9 n-Propyl Mercaptan ND 16 ND 5.0

624-89-5 Ethy! Methyl Sulfide ND 16 ND 5.0

110-02-1 Thiophene ND 17 ND 5.0

513-44-0 Isobutyl Mercaptan ND 18 ND 5.0

352-93-2 Diethyl Sulfide ND 18 ND 5.0

109-79-5 n-Butyl Mercaptan ND 18 ND 5.0

624-92-0 Dimethyl Disulfide ND 9.6 ND 2.5

616-44-4 3-Methylthiophene ND 20 ND 5.0

110-01-0 Tetrahydrothiophene ND 18 ND 5.0

638-02-8 2,5-Dimethylthiophene ND 23 ND 5.0

872-55-9 2-Ethylthiophene ND 23 ND 5.0

110-81-6 Diethy| Disulfide ND 12 ND 2d

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.
MRL = Method Reporting Limit - The minimurm quantity of a target analyte that can be confidently determined by the referenced method.
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7{ Columbia
Analy‘tlca| Services™ 255 pak Canter Diive, Suile A, Simi Valley, CA93065 | 805.526.7161 | www.caslab.com

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1
Client: Aquaterra Environmental Solutions, Inc.
Client Sample ID: Lab Control Sample CAS Project ID: P1004041
Client Project ID: Cottonwood RDF Flare Sampling CAS Sample ID: P101029-L.CS
Test Code: ASTM D 5504-08 Date Collected: NA
Instrumnent 1D; Agilent 6890A/GC13/SCD : Date Received: NA
Analyst: Zheng Wang Date Analyzed: 10/29/10
Sampling Media: 1.0 L Tedtar Bag Volume(s) Analyzed: NA ml(s)
Test Notes:
CAS
CAS # Compound Spike Amount Result % Recovery Acceptance Data
ppbV ppbY Limits Qualifier
7783-06-4 Hydrogen Sulfide 1,920 2,260 118 71-129
463-58-1 Carbonyl Sulfide 1,920 2,000 104 66-120
74-93-1 Methyl Mercaptan 1,820 1,550 85 59-136
"""" POMDL_ASTMISOY OIS 120 St Les T T ARG - pageNes
110f 11
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APPENDIX D

CALCULATIONS

included in this Appendix:

+« Net Heating Value

+ Actual Exit Velocity

¢ Maximum Permitted Exit Velocity
« Sulfur Compound Concentrations

AQUATERRA

ENVIRONMENTAL SOLUTIONS, INC.
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
NET HEATING VALUE CALCULATIONS

Waste Manageament, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllincis

Input

Sample No. Cottonwood 1

Percent Methane: 50 Percent
Net heat of combustion of methane* 802 KJig mole

Net Heating Value calculated using the following equation:

HT = K SCiHi

where:
H (T): Net Heating Value in (MJ/scm) at 25 deg. C. 760 mm Hg
K: 1.740x10°7 (Uppm){g molefscm)iMJ/kcal)
where {g mole/scm) is at 20 deg. C
Ci: concentration of component sample component / in ppm
Hi: net heat of combustion for sample component 7
in (kcal/g mole} at 25 deg. C, 760 mm Hg

Convert Heat of Combustion from Btu/scf to keal/g mole

A} KJ/mol to Jimol

B) J/mole to cal/mele

C) calimole to Keal/mole

(802 kJig mole)* (1000 J/H kJ) = 802,000 Jig mole
(802,000 Jig meley (1 cal/4.184 J)= 191,682.6 callg mole
{191,682 cal/g mole)*(1 Kcal/1000 cal)= 191.7  kcallg mole

Now calculate Net Heating Value

HT = K 2 CiHi

H (T} = 1.740 x 10-7 (1/ppm)(g mole/scm)(MJikcal} x 500000 ppm x 191.7 kealig-mole

H(T)= 16.68  MJiscm

*Value from Chemistry: The Central Science 2nd Edition, by Theodore L. Brown and H. Eugene LeMay, Jr.
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
NET HEATING VALUE CALCULATIONS

Waste Management, Inc.
Cottonwood Hills Recycling and Disposai Facility
Marissa, lllinois

Input

Sample No. Cottonwood 2

Percent Methane: 51 Percent
Net heat of combustion of methane* 802 KJ/g mole

Net Heating Value calculated using the following equation:

HT = K 3 CiHi
where:
H (T): Nel Heating Value in {MJ/scm) at 25 deg. C, 760 mm Hg
K: 1.740x107 (1/ppm)(g molefsem){iJikcal)
where (g mole/scm) is at 20 deg. C
Ci: concentration of component sample component / in ppm
Hi: net heat of combustion for sample component J
in (kcal/g mole} at 25 deg. C, 760 mm Hg

Convert Heat of Combustion from Btu/scf to kcalig mole

A) KJ/mol to J/mol

{802 kJig mole) {1000 J/1 kJ} = 802,000 J/g mole
B) J/imole to calimole

(802,000 J/g mole)*{1 cal/4.184 J)= 191,682.6 calig mole
C) calfmole to Kcal/mole

(191,882 cal/g mole)*{1 Kcal/1000 cal)= 191.7  kcalfg mole

Now calculate Net Heating Value

HT = K TCiHi

H(T)= 1.740 x 10-7 {1/ppm){g mole/scm)(MJI/kcal} x 510000 ppm x 191.7 kcalig-mole

H(T)= 17.01  MJisem

*Value from Chemistry: The Central Science 2nd Edition, by Theodare L. Brown and H. Eugene LeMay, Jr.
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
NET HEATING VALUE CALCULATIONS

Waste Managemaent, Inc.
Cottonwoad Hills Recycling and Disposal Facility
Marissa, lllinois

Input

Sample No. Cottonwood 3

Percent Methane: 52 Percent
Net heat of combustion of methane* 802 KJ/g mole

Net Heating Value caleulated using the following equation:

HT = K SCiHi

where:
H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg
K: 1.740x107 (1/ppm){g mole/scm)(MJ/kcal)
where (g male/scmy) is at 20 deg. C
Ci: concentration of component samgle component i in ppm
Hi: net heat of combustion for sample component i
in {kcal/g mole) at 25 deg. C, 760 mm Hg

Convert Heat of Combustion from Btu/scf to kcal/g mole

AY Kdfmol to J/mol

B) J/mole to cal/moale

C} cal/male to Kcal/mole

(802 kJ/g male)*{1000 J/1 kJ) = 802,000 J/g mole
{802,000 J/g moley(1 cal/4.184 J)= 161,682.6 cal/g mole
(191,682 cal/g mole)*(1 Kcal/1000 cal)= 191.7  kcal/g mole

Now calculate Net Heating Value

HT = K TCiHi

H (T) = 1.740 x 10-7 (1/ppm){g mole/scm){MJ/kcal) x 520000 ppm x 191.7 kcal/g-mole

H(T)= 17.35 MJiscm

*Value from Chemistry: The Cenlral Science 2nd Edition, by Theodore L. Brown and H. Eugene LeMay, Jr.

WMO00517



AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
NET HEATING VALUE CALCULATIONS

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

Input

Sample No. Cottonwood 4

Percent Methane: 52 Percent
Net heat of combustion of methane* 802 KJig mole

Net Heating Value calculated using the following equation:

HT = K Y CiHi
where:
H {T}: Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg
K: 1.740x107 (1/ppm){g mole/sem)MJ/keal)
where {g mole/sem) is at 20 deg. C
Ci: concentration of component sample component / in ppm
Hi: net heat of combustion for sample component
in (kcal/g mole) at 25 deg. C, 760 mm Hg

Convert Heat of Combustion from Btu/scf to kecal/g mole

A) Kd/mol to J/imal

(802 kJfg mole)*(1000 JH1 kd) = 802,000 Ji/ig mole
B) J/mole to cal/mole

(802,000 J/g mole)*(1 cal/4.184 J)= 191,682.6 calig mole
C) cal/mole to Kcal/mole

(191,682 cal/g mole}*(1 Kcal/1000 cai)= 191.7  kecal/g mole

Now calculate Net Heating Value

HT = K 3 CiHi
H{(T}= 1.740 x 10-7 (1/ppm){g mole/scm)(MJ/kcal) x 520000 ppm x 191.7 kcal/g-mole

H({T)= 17.35 MJ/sem

¥ Value from Chemistry: The Cenlral Science 2nd Editiont, by Theodore L. Brown and H. Eugene LeMay, Jr.
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
NET HEATING VALUE CALCULATIONS

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

Input

Sample No. Cottonwood 5

Percent Methane: 51 Percent
Net heat of combuslion of methane® 802 KJ/g mole

Net Heating Value calculated using the following equation:

HT = K Y CiHi
where:
H (T): Net Heating Value in {MJfscm) at 25 deg. C, 760 mm Hg
K: 1.740x107 (1/ppm)(g mole/sem)(MJ/kcal)
where (g mole/scm)is at 20 deg. C
Ci: concentration of component sample component / in ppm
Hi: net heat of combustion for sample component §
in (kcal/lg mole) at 25 deg. C, 760 mm Hg

Convert Heal of Combustion from Btu/scf to keal/g mole

A) KJ/mol to Jimol

{802 kJig mole)* (1000 JA kd) = 802,000 J/g mole
B) J/mole to cal/mole

(802,000 J/g mole)*(1 cali4.184 J)= 191,682.6 cail/g mole
C) cal/mole to Kcal/mole

{191,682 cal/g mole)*(1 Kcal/1000 cal)= 181.7  kcal/g mole

Now calculate Net Heating Value

HT = K $CiHi

H (T) = 1.740 x 10-7 (1/ppm){g mole/scm)}{MJ/kcal) x 510000 ppm x 191.7 kcal/g-mole

H(T)= 17.01 MJfscm

*Value from Chemistry: The Ceniral Science 2nd Edition , by Theodore L. Brown and H. Eugene LeMay, Jr.
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
NET HEATING VALUE CALCULATIONS

Waste Management, Inc.
Cottenwood Hills Recycling and Disposal Facility
Marissa, lllinois

loput

Sample No. Cottonwood 6

Percent Methane: 52 Percent
Net heat of combuslion of methane* 802 KJ/g mole

Net Healing Value calculated using the following equation:

HT = K ¥ CiHi
where:
H (T): Nel Heating Value in (MJ/scm} at 25 deg. C, 760 mm Hg
K: 1.740x107 (1/ppm)(g mole/scm}MJ/kcal)
where (g mole/scm) is at 20 deg. C
Ci: concentralion of component sample component 7 in ppm
Hi: net heat of combustion for sample compornent /
in (kcal/g mole) at 25 deg. €, 760 mm Hg

Convert Heat of Combuslion from Btu/scf to kcalig mole

A) KJ/mol to J/mol

(802 kJfg mole)<(1000 J/1 kJ) = §02,000 J/g mole
B} J/imole to cal/fmole

(802,000 J/g mele)*(1 cal/d. 184 J)= 191,682.6 callg mole
C) cal/mole to Kcal/mole

(191,682 cal/g mole)*(1 Kcal/ 1000 cal)= 191.7  kcalfg mole

Now calculate Net Heating Value

HT =K 3 CiHi
H(T) = 1.740 x 10-7 {1/ppm){@ mole/scm)(MJ/kcal) x 520000 ppm x 191.7 kcal/g-mole

H(T)= 17.35 MJfscm

* Value from Chemistry: The Central Science 2nd Edifion, by Theodore L. Brown and H. Eugene LeMay. Jr.
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
EXIT VELOCITY DETERMINATION

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

Sample No. Cottonwood 1
Flare Tip Diameter (in) 10
Flow Rate Static Pressure
Date Time Reading (SCFM) (in H20) Temperature (°F)
6/24/2010 1257 608 2.00 126
Flare Tip Cross Sectional Area {ft2)
Area = (T7/4) x (D%
Area = {3.14159/4) x (10/12Y*2
Area = 0.55 ft?
Velocity (ft/min
Velocity = QA
Velocily = 608/ 0.55
Velocity = 1105.45 ft/min
Convert to m/sec
Velocily = { 1105.45 fi/min ) x (1 min/60 sec) x (1 m/3.281 ft)
Velocity = 5.62 m/sec
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
EXIT VELOCITY DETERMINATION

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

Sample No. Cottonwood 2
Flare Tip Diameter (in) 10
Flow Rate Static Pressure
Date Time Reading (SCFM) (in H20) Temperature (°F)
6/24/2010 13.54 608 2.00 127

Flare Tip Cross Sectional Area (ft2)

Aty = (TT/4) x (D%

Area = (3.14159/4) x (10/12)22

Arga = 0.55 ft?

Velocity (ft/min

Velocity = Q/A

Velacity = 608/ 0.55

Velocity = 1105.45 ft/min

Convert to m/sec

Velocity = ( 1105.45 ft/min ) x (1 min/60 sec) x {1 m/3.281 ft)
Velocity = 5.62 m/sec
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
EXIT VELOCITY DETERMINATION

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facllity
Marissa, lllinois

Sampie No. Cottonwood 3
Flare Tip Diameter (in) 10
Flow Rate Static Pressure
Date Time Reading (SCFM) {in H20) Temperature {°F)
6/24/2010 14:56 612 2.00 127
Flare Tip Cross Sectional Area (fi2)
Area = (T1/4) x{D%
Area = (3.14159/4) x (10/12)"2
Area = 0.55 #?
Velocity {ft/min
Velocity = Q/A
Velocity = 612/0.55
Velocity = 111273 ft/min
Convert to m/sec
Velocity = { 1112.73 fYmin ) x {1 min/60 sec) x (1 m/3.281 ft)
Velocity = 5.65 m/sec
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
EXIT VELOCITY DETERMINATION

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, itlinois

Sample No. Cottonwood 4
Flare Tip Diameter (in) 10
Flow Rate Static Pressure
Date Time Reading (SCFM) (in H20) Temperature {°F)
10/28/2010 13:50 6815 0.00 110
Flare Tip Cross Sectional Area (ft2)
Area = (T1/4) x (D%
Area = (3.14159/4) x (10/12)*2
Area = 0.55 fi?
Velocity (ft/min
Velocity = Q/A
Velocity = 615/0.55
Velocily = 1118.18 ft/min
Convert to m/sec
Velocity = { 1118.18 ft/min } x (1 min/60 sec) x {1 m/3.281 ft)
Velocity = 5.68 m/sec
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC,
LANDFILL GAS FLARE TESTING LOG
EXIT VELOCITY DETERMINATION

Waste Management, inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lilinois

Sample No. Cottonwood 5
Flare Tip Diameter (in) 10
Fiow Rate Stalic Pressure
Date Time Reading (SCFM) (in H20) Temperature (°F)
10/28/2010 14:40 615 0.00 110

Flare Tip Cross Sectional Area (ft2)

Area = (T7/4) x (D)

Area = (3.14159/4) x (10/12)*2

Area = 0.55 ft?

Velocity (ftfmin

Velocity = Q/A

Velocity = 615/0.55

Velocity = 1118.18 ft/min

Convert to m/sec

Velocity = {1118.18 fymin ) x {1 min/60 sec) x (1 m/3.281 f1)
Velocity = 5.68 misec
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
EXIT VELOCITY DETERMINATION

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lilinois

Sample No. Cottonwood 6
Flare Tip Diameter (in) 10
Flow Rate Static Pressure
Date Time Reading (SCFM) (in H20) Temperature {°F)
10/28/2010 16:25 610 0.00 110

Flare Tip Cross Sectional Area {ft2)

Area = (T1/4) x (D?)

Area = (3.14159/4) x (10/12)*2

Area = 0.55 i

Velocity (ft/min

Velocity = Q/A

Velacity = 810 /0.55

Velocity = 1109.09 f/min

Convert to m/sec

Velocity = ( 1109.09 ft/min ) x (1 Min/60 sec) x (1 m/3.281 ft)
Velocity = 5.63 m/sec
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

Maximum permitted exit velocity calculated using the following equation:

Log (10) (Vimag) = (H(T) +28.8)/31.7

where;
Vimaxy Maximum permitted exit velocity, m/sec
28.8: Constant
31.7: Constant
H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg

Sample No. Cottonwood 1

Net Heating Value Heating Value, H(T): 16.7  MJiscm at 25 deg. C and 760 mm Hg

Log (10) (V(max)) = (H(T) +28.8)/31.7
Log (10} (Vimax) = (16.7 +28.8)/31.7

LOQ (1 0) (V(max)} = 1.4
Vimax) = 27.2 m/sec
Wity = 89.4 flsec
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

Maximum permitted exit velocity calculated using the following equation:

Log (10) (Vimag) = (H(T) +28.8)/31.7

where:
Vimax): Maximum permitted exit velocity, m/sec
28.8: Constant
31.7: Constant
H (T): Net Heating Value in (MJ/scm} at 25 deg. C, 760 mm Hg

Sample No. Cottonwood 2

Net Heating Value Heating Value, H{T): 17.0  Mdlscm  at 25 deg. C and 760 mm Hg

Log (10) (Vimaqg) = (H(T) +28.8)/31.7
Log (10) (Vimagy) = (17 +28.8)/31.7

Log {(10) (Vimay) = 1.4
Vimaz) = 27.8 m/sec
Wiy = 91.4 f/sec
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

Maximum permitted exit velocity calculated using the following equation:

Log (10) (Viman) = (H{T) +28.8)/31.7

where:
Vimax). Maximum permitted exit velocity, m/sec
28.8: Constant
31.7; Constant
H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg

Sample No. Cottonwood 3

Net Heating Value Heating Value, H{T}: 17.3  MJ/scm at25deg. C and 760 mm Hg

Log (10) (Vimax) = (H(T) +28.8)/31.7
Log (10) (Vimax) = (17.3 +28.8)/31.7

Log (10) {V(max)) = 1.5
— 285 m/sec
Vimax) = 934 fisec
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

Maximum permitted exit velocity calculated using the following equation:

Log (10) (Vimax) = (H(T) +28.8)/31.7

where:
Viman: Maximum permitted exit velocity, m/sec
28.8: Constant
31.7: Constant
H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg

Sample No. Cottonwood 4

Net Heating Value Heating Value, H{T): 17.3  MJlscm at 25 deg. C and 760 mm Hg

Log (10) (Vimay) = {H(T) +28.8)/31.7
{

Lag (19} (Vman) = (173 428.80/31.7
Log (10) (V(max)= 1.5
Vimax) = 28.5 m/sec
Vimax) = 93.4 ft'sec
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllincis

Maximum permitted exit velocity calculaled using the following equation:

Log (10} (Vima) = (H(T) +28.8)/31.7

where:
Vimax: Maximum permilted exit velocity, m/sec
28.8: Constant
31.7: Constant
H (T): Net Heating Value in (MJ/scm) al 25 deg. C, 760 mm Hg

Sample No. Cottonwood 5

Net Heating Value Heating Value, H{T): 17.0  MJiscm at25deg. C and 760 mm Hg

Log {10) (Viman) = (H(T) +28.8)/131.7
Log (10} (Vimag) = (17 +28.8)/31.7

Log (10} (Vimax) = 1.4
Wimnast = 27.8 misec
Vimax = 91.4 ftisec
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AQUATERRA ENVIRONMENTAL SOLUTIONS, INC.
LANDFILL GAS FLARE TESTING LOG
MAXIMUM PERMITTED EXIT VELOCITY CALCULATIONS

Waste Management, Inc.
Cottonwood Hills Recycling and Disposal Facility
Marissa, lllinois

Maximum permitted exit velocity calculated using the following equation:

Log (10) (Vimay) = (H(T) +28.8)/31.7

where;
Vimaw: Maximum permitted exit velocity, m/sec
28.8: Constant
31.7: Constant
H (T): Net Heating Value in (MJ/scm) at 25 deg. C, 760 mm Hg

Sample No. Cottonwood 6

Net Heating Value Heating Value, H(T): 173 MJiscm  at 25 deg. C and 760 mm Hg

Log (10) (Viman) = (H(T) +28.8)/31.7
Log (10} (Vimax) = (17.3 428.8)/31.7

Log (10) (Vimax) = 1.5
s = 28.5 m/sec
Wy = 93.4 ft/sec
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Cottonwood 2010 Sulfur Sampling and Testing of Open Flare

6/24/2010 10/28/2010
Cotton 1 | Cotton 2 | Cotton 3 | Cotton4 | Cotton5 | Cotton 6
(ppbV) | (ppbV) | (ppbV} | {ppbV) | (ppbV} | (ppbV)

Hydrogen Sulfide 16000 17000 18000 20000 24000 23000
Carbonyl Sulfide 70 77 76 86 100 81
Methyl Mercaptan 2600 2700 2900 3400 3500 3800
Ethyl Mercaptan 82 86 96 55 79 77
Dimethyl Sulfide 5700 6100 6200 12000 12000 12000
Carbon Disulfide 46 49 50 38 44 41
Isopropyl Mercaptan 220 230 240 170 200 200|
tert-Butyl Mercaptan 330 350 360 330 340 370
n-Propyl Mercaptan 25 26 28 0 0 0
Ethyl Methyl! Sulfide 62 67 67 73 69 75
Thiophene 260 280 290 210 220 210
Isobutyl Mercaptan 73 80 79 91 67 69
Diethyl Sulfide 10 11 11 0 0 0
n-Butyl Mercaptan 30 34 32 0 0 0
Dimethyl Disulfide 120 140 120 260 150 130
3-Methylthiophene 63 68 66 0 53 180
Tetrahydrothiophene 14 14 13 0 0 0
2,5-Dimethylthiophene 6.3 6.4 6 0 0 0
2-Ethylthiophene 2.7 5.8 6.3 0 0 0
Diethyl Disulfide 0 0 0 0 0 0
Total Per Sample (pobV) 25719| 27324.2| 28640.3 36713 41222 40233
Average in ppmV 27.2 39.4
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